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mm] H*fea^^^^fetw*&-*»3t***#, 

f*p ( i.6S:J;<t5, 

ufc i ^ i/-A^ps«fl^#«f^«i-«or 2 

-^KC17i/-^S:»ffltSo cco-^^^u — a&gd 
l 2<ntf— H::»#&£*x£o coo^-r — l 

1 y u— A*-ew»BJi5S^SiX'&o 




1 

its** i ] k y * ^«(wBEH*ixfca»wai3fc3R^ 

<0*4 y^k Srffllx.SS^^i/i:. 

JHIffl-eS>S l 7 K*(w*3JtSlir«^)BSBBI-J6 £ 

MiE^ h y * * off <o ftftiBis 2^ 2/ ^sringfta^-r 
ft - * «: a * -r 5 x - * J£ ft £ . 

[ff**2] h y ^*ttfcKH$*u -e^ix-*o 

2 <z>*>f y^k 
1 y \/—J*(D\m$i$:, ^(D 17 A<oiiHftS:S*H"'5 

LfcffcoMiB^ 2 o^^r s/^»js 
[ff**3] ffiriE*io^>f y^-tt. «iria*2w^>f y 
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C £ £ ^6 If ** l*fct!2 ^e«W»*8«„ 

[Iff** 4] K<olHftl*. 2 n pg^coil! 

<D\fc&2°: 2 1 : • • • : 2 n-1 £-f ?K 
r £ ** l 7!^ 3 <m>-f *td* 1 *^i5$t 

[811**5] mffiM*8yffi¥&tt. 

%±&<Dr^? & mmf- ? mm^m \-w&-t z> phi* 
30 s wiE-^ h y ^ ^ tD**MTO»«£»T u^^o^o-y- 

c k -T 6 ft ** 1 7!^S 7 ov^-f ix^ l *twfs«t 

40 C0^^^@ o 

[it** 9] ^-flfriaisatsi^tt. mm^i'? hn^u 

C £ tcmWi k i-S If ** 1 8 1 *Ki!E® 

[|f**10] ^hy^^«fcK«Sii*:*»ro3B** 

50 o^-f y^otejBo5t>^>-*(-*2PWffids 



3 

m£tix^^&m^/<*^%^&m^w&mm^&x 

fltfSBS^^/Hca^SttS 1 7^-^K<Z)ili«Sr, 1 

[0 0 0 1] 
[0 0 0 2] 

[ooo3] cmc^u mmft&&<. 

J: 51-, It, TFT (Thin Fil 

m Transistor) T*«j# £ £ igftJS h7^^ 6 2 
TFTX«$tl6Mffih7>^^6 3t^P> 

l^£ 0 Biffl h 7 >"^^ ^ 6 2 (O ll#»E 

5 0 
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[0 0 0 4] ro#«ELa^SSft(c:7^7-li«* 
6 »^*^ KHyK7^^^K^>7^ 
^DLRtfiBJUB h7>^^ 6 3^^rbT|gKlffi 

h7^^6 2(Dy-^' Ki/^yf|fi^wts 
[0 0 0 5] 1-ft;b*>, HI l 4 <7>«M4EII-*W- «fc 5 ^ 

LiT-e i «n5ii^t^u tiEL^e 

^6 1«t6^1^fftf6 0 
[0 0 0 6] U^b/^^^, BlR»(7)iS^:^#l\ 

h7^^ 6 2t£>^— h®BE-y— ^ • KK^Bt 
20 SecoWttSrJS— (w-^SCi:^ ttfc 

^7y^«i:6 0 raaicsssua h7^^ 6 

3 CO h9>i?*?¥fm^i>/<7 s y*&±\^X\,^Z><DX\ 
ZfLib<D h7l/i/X#6 2. 6 3 0>Wtt(Z>ffl*j»*lr J; 

30 6 l<7>«3te##^e>o^TU£v\ ^.ttirj:!!), ^T* 
[0 0 0 7] £ /t, ^^/V-St-fgibffi h 7 V ^62 

e l s^36«# i- ^ * ti z> m& « e> o # ^ 

[0 0 0 8] 

40 m<Dmm&%Mm^&frm^j:£frLtci>(Dx&v . mm 

[0 0 0 9] 



5 

^^/^A't. 17 1/- i*COiHH££r. ixCO 

<73»aUJSCT, *ft^fttf>»WoWtt^»jsfc£ft5-^ 

mm-* h y ^ ^^fffe^ffiiB***^^^*^*;**-* 
[ooio] c^^^gn. ^hy^w^ie 

7u-^(opr^^^-r6sir^x*fc5 1 a- k^i- 

t. bv-# x<off<nmmm2<ox4 y^zmikm 
iRi-^mmmn^t. mrnm^^M^mz^ox^m 
zftt^^y ^ -^vmaimm^^x, ^t^vh- 

[0 0 1 1] CO^glCitill 17 j — 

feom&tmiw * ftxi ^ 6 tox\ flfflE*3t*^-ttiat* is) 
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[0012] mmmi<ox^ y^n, m 

10 [0 0 13] £fc, fl&1E0f^<o«JEtt. mflEfg 
[0014] _blE*^3SB*c*3V^-c. SffIB* l <n*4 y 

[0015] ::x\ mm h^v^^^vj&fifcfct* 

tor\ Mia h^^^^^^BffiB^^T-tcTOp^tte 
vx* co tyffifet^itix^ affile s«fia»3t3R^^« 

IwH«id $ 6 m/Eco 5 striEMafe*-^ t-^ffi $ ft 6 mm 

[0 0 16] ^0O e t9l-mffSh7>'v ? ^^CO 

[0 0 17] Ji|E*^S8H^*5V^-C, mm 1 7 j K 

Kco^ft^ftt^^tt^mJlE0f^miE^MO-r5 
ffriB0f^cO^^6Otb^2 0 : 2 1 : • - ■ : 2 n - 1 ir^6 

[00 18] **3, CCO^^^^T, ^ft^ftco^ 

[0019] mmm@L%m^m*±. mmi7^- 
;v h**x<Dmmmytm^&&m@L$:i:<Dmmzfc cx, 
so 774-^ k ir ^ a* c> * 6 ^- 
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[0 0 2 0] ^(DJ;5i-LX17^-^K^t^7^- 

[0021] r.r.r\ mwrn^^mmm-r^- 

[0 0 2 2] 4*5, _h|aS^«(w*3V^-C. B9IB»«|g 

[0023] *fc. _LiE^^Bt-^v^T, nmm$im 
[0024] 4*5, Ktc*5ttsflftsa^ h y 

^ *cog| l fr£ ti^rco-y-^-7 >r K4>-C*30K3iR£ 
[0 0 2 5] ±I5*^SK(-*5V^-C, iffllB*»tf>3§** 

[oo2 6] c.<D£y{zmmmytm*<Dffim<&jj<£)mm 

[0 0 2 7] ±E*«JfiBlw*3V>-C, WIB**<o«56* 
[0 0 2 8] ceo J; 3««a>#3ftiR^«r0r;£0>)W 
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[oo2 9] ±iaa*36B(-*iv>T. ^ffifiaai**^ 

[0 0 3 0] -*-fc;b*>. ^mu^ h nyl^^-tr:/* 
Si^te. fS^Wtt ^ s <fc V > » . 1^:7 -f-^K* "CAME 

10 [0 0 3 1] ±KBW*»#-r #3£0Jtf> 

^js**^ <£> * * <^ — com^ (dftjR $ ^ut v n $ mk 

<r>W>\ <dx^ y^t, ZtibMltox-f y^tn&x&ir 

m*<Dmx<Dmm*±&Mw i mm<Dm 1 <o*^ y^m 

mi-<o{^<omm^tz.nmmmm.(om i <o*^ 

20 G-t&mTFmf&omthjyfex&vx. mmm^^M^ 

rt&mmcDmmzi&cx, *n?tx<DV&m<Dmmxmf$ l 
$n&mm<D^^7 s h*<Dmm^mir%mmmm 

^zmikmvi^xyfi'i-zmm.mmxTyyk, mmm 

j&cx, ^y7 4-^b'\^m^ti±mmm2(D^^ 

y?-\cMmWSi<n*^ y^Z*> • ^-7*i-%>ti$><n i r— 

30 ^(Di^cDmm^ratmmmm^m 1 ^»^-r s^oxims 

[0 0 3 2] fltrlB*l (O^-f >>^^^-> • *-:7l-5fcJ£> 
^-^tt. 1 7 4-^ Ktc*5JtSHtH«-J£i:-C*^ 

i"4t>*>. co)S^airoB»*^li, SfflB^ico^ 
>f ty^t/ffllE^2cox>r • ^-7-T-5«ttT? 

* a<D26ytm*\z&\,*x t wts^ ^xr/atte 

50 ^2(7)^-f ^^O^W^ttcO/^^^ri-IIWWtC^ 
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[0 0 3 3] 

[0 0 3 4] CC0H^C0^ffi^^V>-C*i, 17 1/- i*<D 

£ 4 flgco-^7 ^ K(w»#J U #1^7 Y Ktci 
*3*t5«S*»!Pfl*l : 2 : 4 : 8 <ti~5^1 <btwJ;o~C\ 

[0035] am z<DmM<DMn<D^mELm^m 

<a#»ELS^38fili. tiEL/^/H, 
[0 0 3 6] tSEL/^vH(7)#Iil^ H^SMS 

iiiKig^i-j;?!^ tiEL^i 1 mmm h 7 

1 2 IRffl h7>-^** 13^, 3r^v- 

[oo37] tiELif im mm.£x±-<vmfe&T 
y- K-#y- Kr^MW^^^iaotMt^f 

ftSf^FffcSo tiELi^lKOT/-K-^y-K 

/■SrWffiasjfcK tiELl^l 1 

EL^lltt, (R) , ft (G) , * (B) cO-^ 

[0 0 3 8] »fflh7V^^l 211 nft^/W 
^^yTFT^e>M^5 0 fEftffi h7^^ 1 2 
<oy- hffiliRffl h7^^ l 3 coy— ^tc N KW 
y^tlSELi^i iw^y-K»Si^^ y- 
^ttSMft (ov) $ttxv>6 0 mmm ^y^^ 1 2 
n #$se lh^hf 1 1 • t7t6 

S/^tUXttfflSttSo SMbJB h7 1 2CO 

y- HI SB*"*-* Ki^-f ^K7-<^4d^W*&Sixfci 
[0 0 3 9] Htbffl h7^^ 1 2d «ig-t-£=i*- 

(Mill lO^coi^T) , t7«^s 

tf, 1 ofl&eub) #^$t#utv>5 0 zcDtctb, mmm 

^5^e>ffi**ixfce/E<^iatAyif*s**EL5R^l 1 

i-Hfc5>-f. t«EL^i itt(atfrai:*ftw**« 

i"So HMBlffl h7 1 2 a* 3d- 7 £ 

#11 =i^evK7-f^5^e>m*SixfeaE(?5(5fc^4f 
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^JBBiffl h7>^^ 1 2 coy-* K W :^IWt;i#JEES 
t*EL^l KcHfi«±o«£Ej&spp*PSixT, 

tiELl^l ltt«5tU*V\ 
[0 0 4 0] IRfflh7>^^l n^-f^W? 

TFT^f)M^6 0 h7^^ i 3eoy- 

fey- br-OGU^ K^yfitiEL/^yvio 

10 2coy- H^siKSti/ri^o mnm by^z?** 1 3 

ffl ^7^^ 1 2 coy- b^tOWt&i:*^ • 
[004 1] Cptt,. «SB1-£ K u-f V K7 

^§-n mmm v?^*?** 1 2^^->- • ytry-t&t^m^ 

fflV^Jx* ^-Y^v^C p ^fgftffi h7y^^ 1 2 £ 
X**«E L*^F- 1 1 «&3teS*£fc«>0*>r 
20 i"6 0 

[0 0 4 2] JWT, t»EL/^/H^»Sl«V^B 
U<RKtSo fH2fl tlEL^/HOll^ 
«fi8Sr^ffiW(-^i-|a-efc!9. 83H [3 2cOA-Aif» 

i i. BBf h7y^^ i 2&u 5 »s«B h7y^^ 

1 3&tfyxmfal 4CDJLtwJ^fi8i--5wi:(cJ:oT, # 
|«EL/^H^WtX^6 0 
[0 0 4 3] AflsWtwtftlfl-rSfc, #7**Kl 4£>_L 

i;r^^^^b/^y~ hy ^MBXS/SSftsy 
30 -h7^fycL^ ^h7^fyGL^-*i;l^li 
fciiiRffl h7y^^ l 3 coy- Mil 3a^ sgft 

m h^Vv 5 ** 1 2 coy— hlfil 2 a ££5/** — ^ 
^^KTV>6 0 ^-MfiGL, y~hlil3aM 

hlSl 2 a C0_h(Cfl RBfiEMfc&l 4 a 
*XTl^ 0 SfcKl, y- h««l 2 a±^»ffiiWblKl 

4aco_btcd I^yynyt^6^-hl6iil4b 

[0 0 4 4] y- 3 aCO_h«lJcoy- hJKttKl 

4bw±i:u, r^r^-yyayTfti^SMMi 

40 3 dtm&ztix^&o *m&mi s d±(D^^\zny 

l t— #»fi8StLfcaRffl h7^^ i 3co K^y 
iinb^, t--; 5/^ii 3 f i^iut«$ti 

tt^o — *©K»»JI-li, §Rfflh7y^^l 

3 coy — *m&l 3 c fr^ t-V7^il 3 f llSIt 
13«$ti6 0 **5, I«fflh7y^^l3^y 

-^tt«i 3 cn sm^iisuei 4 c rattbtit^y 

50 * ^ h ^ 15b LX38Rffl h 7 V i^^ ^ 1 2 co 
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y- bmmi 2 a \^mm^tix^^ 0 

[0 0 4 5] hmmi 2 a (D±{|iJcDy— h&ftlffil 

2d«ShXV^ 0 **»112dOttiAl^P 

5/^y^Il2e/5W^, ■tcoWftiJtwii^— * 5/^ 
Si 2 f ^fiKSttTv^o tLX, &*pm/E^-f 

mi 2 5 1 2 f l£«BLT?BfiKS;h/r 

v^ 0 — ^wEfcHMfcll, JBtt/B h7 1 2 
(QKWytSl 2 cj&s, S s^Bl 3 f iraau 

[0 0 4 6] _L1B<7?J; 5(wLT»fiK*ixfclBtt^ h^V 
v?^^12 &T>*iltRffi h 7 V v** ^13 <0 _LtC(L fgfb 
ih7 ^1 ^«SE 12c <Z5SB95t-?Bfi8: 

4 c30S?gfiK*tL"CV^S o ifflH6»«14cO±l^ M 
g I n (Magnesium Indium) ■Tft3teEl , ttt(D;& 
y-Klffil 1 a^-yM^tiXi/>5 a #y-K 
W£ Hall 3 ^ h sfc— /U 15a £r;fr UTfgtb^ 
h7^^ 12 0) KK^ttl 2 c tttttSttrv^ 
£o * KflISi 1 1 a <D±\Zte, R, G N BO-ttl-P 

It, #$$E Llllb 0±^, h7^f>GL tw 

NC. XN 



12 



10 



20 



ifflC#B\Z.Wtbtl1t I TO (Indium-Tin Oxide) 

[0 0 4 7] R/B<Z)*«E L^T- 1 1 O^T«E Lfll 

[0 0 4 8] «^*&i£ttSS#Jlfct. it 1 t-^f A 1 q 3 
\^\Ut2 \^7jki~D CM- 1 aS$Mft£;Kfcfc(D^fc£ 0 

[flsi] 



lit 2] 



H3C 




I \ J 





I 

CH3 



CH3 



[0049] lEiLWimmn. {t3^-t-a-NPD*>e> his 3] 




Al q3tt, {t&l^JfeW^-g-^^V^Ii, ifiiE 50 £i"5;iS, A l q 3^tDCM-l^g[$tlt^5C 
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[0 0 5 1] GfflOWUtE 1 1 <D*«E LBll 

bit #y-K«!l 1 aflJ^«^S*Lfc«iF-|ftaH4l6 
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[oo52] m*mmvk&ytmn, 

[ft4] 



ft 4 iwTTci" B e b q 




[0 0 5 3] jE7Ufti£Hte. RMiELil 1 bOO ^^60 



Ift^-l im mT-^iE?L^(7)S^|C#5^^^- 
^I^iStt^Tti^B e b q 2^®lfcU SfeO**: 

[0 0 5 4] Bl<OtiELi?l l<D#1$ELJil 1 



[0055] vptfammn. r j8tf>#*E lh ib© 

20 IftiSBtt. RJB;&U*Gffl0)#«E LJil 1 bcOiETL^iH 

[00 5 6] Mifi, 9 6tt%^fc5l^fDPV 
Bik, 4li%(Oft6l^tBCzVB i t^&4 



lit 5] 



[ft 6] 




CH2CH3 



CH3CH2 



[0 0 5 7] #4b\ BWlELl^l l^tiE L 

hi 1 bfc^-a*, ttkjEHk<ontg&fsft&&vp 

VBitBCzBi t^45«*it<£5, r<7>»* 40 

PVBi^BCzBi j&SRjR U Wfe<E>3fc4:«£i~ 60 
[0 0 5 8] gjlGO^^ ho — ^ 2<7)«£jc;£:^: 

fcfc, R, G, B«M2a, A/D^M2b, ffiiE 

2 c , ^-y^lEttffl 2 d . Hf««-9-E«ffl 2 e , 
^>fe{f^tB^a5 2 f , BJfflfB*ttaillBS2 g, tKS^VV 

«*£/aiIIIS2 k. Ku-OWJ|»fS^fiKlHlK2 K = 

* ^fffl««*£fifcl§li» 2mi:^ bmi& s ax 5o 50 



[0 0 5 9] 2 tC^^i^tt^^tiTtt^ 

R, G, B«WlHlj2S2 aat^rasns-g-ttttiiHi 
i«2 gtcix^sixSo mmm 2 g « N t:^^ 

R. G. BfAUl[BlBS2a^ ^mS^rtbOimK 2 g *Sftb 

«-§-*o»ffiffi-5-Rt^fe^fs*^?>* (r) . m 

(G) . W (B) wH««»S:J5ffi<0)B«c-ettffl-r6 0 

g2fS>? P y *£jfi|n]&2 j te\ 7Kfi^/^«fi*2 i ^ 
[0 0 6 0] A/D«!JI«2 bfct, R N G. B*fitH[e]S& 
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[0 06 1] H««^lE«ffl 2 e « % ffljElUSS 2 c T?*fr 

ft. ^2tr. • • - , *ntT<o»mf^fta-rsfBif- 

>f — /!✓ £j*le]& 2 j tf^fifc L 

£*l£ 0 #:^T\ SSifi\ »2tr. • • ftnfrfiD* 

fr, • • %ri^<D\w^\^m^it^\^t}^ f 

J-Se^*ti5o S»»K. SB iff, *2fi\ - • - , 

iff. HS2fN • • IBntT^IH^iffft^a*** 
m^i^2 f |JiR^4tLSo H««^-fi. *rtf>«s&s*:£ 

rio^fe i 5-e*)9. Rtw^od^ l 5 t>fcS(-i*o. 

[0 0 6 2] 3!3feff ^B^SR 2 f f3\ 1if«{&-S§-1E«SB 2 
—/U K(-*5V^-t^pi»(^=fir«E L*^ 1 1 

miftfs*w#*^7^-^K(c»j£i-s<ffj6s roj t* 

s&* r i j -C*>&»a\ «3t^-§-IMG(i^-vft-g-i: L*C 

imi) 
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O 


O 
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1101 
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[0 0 6 3] h»JW5-&£/S[H]]iS 2 k tt, [nlfflfS^- 

tdK^^-c. y-hsi»etGcoNTt4«t6o- y 

- h»J«««-^llIK2 k^^ufcy- k»j»«*g 
CONTfi, y-hK7^^3l:«$ti6 0 
[0 0 6 4] KK ^»J»«-§-*fiB;lHlK 2 1 fct, HgjJHs 

30 ^-ttWiBlK 2 g asffltu bfe*¥P]»l«»ftr/aittBiJH« 

^ SSp^ns/^^fi8HIi8 2 j ^fi8UfcS2p^py^ 
l^S^T, KHyffl»(ltDCONT^«t6 0 
KW^MIBfltDCONTIt Ms 

K u-f ^»J««^fi8H118 2 1 l,/c K ^»J» 

ifDCONT}!, KK>K7^f^4HM^Ix6o 

[0 0 6 5] 3^e^MW«-g-*fi8IiIi»2mtt, l^fflfi* 

40 IrS^^T, 3*yffljWitCCONTS:±figtS. 

CONTH =^^K7^^5(Ctt*&Stu6 0 
[0 0 6 6] B|l(0>y— h K7>fA*3tt\ ^-h^iJffiJfs 

■g^mis 2 k ^ s *tfc y- h mmm^G con 

i — Xnfi. IP]— % ^yx*\^^-fM^i^><nWT? 
^fyGL$:Mt6o ^ttlcj; <9 , a^Sixfcy- h7 
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[0 0 6 7] > K7-f^4te, (H6{C^-rj:9 

-f^J«fltDCONT*Ov'7 h«^W*&SixSS 
(Cbfy b^7 b LTV^< 0 
[0 0 6 8] y S/^tHlS§4 2 v/7M/^^4 1W 10 

try h»t»jS^Sffl»W7y^lHiK!a^«fiK*ix, ^ 

y^lsIB(w5&3tfs#ttl*Sfl5 2 f 35^«»StL/cig3te«* 
IMGfc7!/ft5, 7 y^-[HlK4 2iCl-^^^^-/W 

>f y»j»^-g-DCONT*o«j#fS#(;:«eo"C. 

^Lt, 7^^018 4 2 tt. lfc<Dft<D$&yti§^r I MG^: 
7yft6 B 

[00 6 9] u~<vi^#Hh]K 4 4 fct, K U>T >»J»««- 20 
7 y 4 3C7!/fS *Lfc3&#<§-§- I MG tdj£ CT 

l©Ki/>fy7^VDLi:BiAt5, u~</>ffiSUBlB4 

4^fem**ns^ft<i-g-Y 1 —Y n «, «»ih7^ 

1 2<D^- h l 2 a *u fEibffl h7^ 

^ l 2£^:/£i*£o 

[00 7 0] Hi^a^yK^^^sn =i^e^ftj»fa' 
■S-^fiKHIK 2m^6ft»S ttfc ^ ^ >ftJMf -gr c CON 
Tlc£<3l^T. tiEL^l 1©7/-Ktffil 1 c 30 
t-RMJOi-S^^Vfi^Zj — ZnSrig^-rSo ~ <7Mf ^~ 
Wt, • 7h7<7) 2fflTefc t) , ^y7^CL^l 

Tfffe<E>#»E LiR^F-l l<£>Ty— K««l 1 cKftJJn 

* i 2dS3d-vStixv^6t#«#«EL*^i i<ary 
-KBffil l c £#y — KTOfil l a^Blc^r«EL3R 

■f i i»»5ej»js^is?p-t-6«jE^PniJD*nSo — 

SKtb^ h7^^ 1 2*s^-7*ixTV^S^#^#ttkE 
lsr^f-i i (Dry — KWEi i c ^r^y- KHii 1 a 40 

IStA^dSIMIlJB h^v^^ 1 2l£#ffiSft£tf>"C, 

[0071] ^<Dmm<Dmm^mKhm:^mm 

<D17 ix— A*S^-T6»llffl(c*3*+sl!if^tc:ot^KW 
■fSo R> G, BttfcHlaIfc2 a IC^T^O*^ 5 y 
^■CRs G. BfI^£»m£*xfcR, G, Bm-^JL A 
/Dj6««2bTA/D*»*iX, ffiiE[HlSS2 c-MfS' 
"^«E«E^*|jE^16Sixfc«. W«fS#1B«fifB 2 e IwE 
tg£*x6o BfflftfB*e««2 e«diai»*ix6Iif««» 50 
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fc, tr-^MS S> i-^— y^i^^tTa — **Je<e> 

[0 0 7 2] h#J»<i^fiEIUB2 k, Ku- 

-Y >SJ»f9*^riclHlK 2 1 ^t> # ^^v^Jpfs^-^IUSS 
2 mil. l3»i«-©-tta[Hl» 2 e s&stttb UfcTk^l^aHW-g- 

MBWfS-g-GCONT, K^ySMtDCONTR 
t/n^yaMf^CCONT^tSo 

[0 0 7 3] »l-^^7>f — yvK(w*3Jt-6»m-ov^ 
H7Sr#fi«LTiaM-*-So *#«»tti;*ffi2 f tt, 
o y^^j*|HlB2 j dS^fiKbfcSSp^ o y ^ C L 
K(CttoTiiS4ft«*1B««FB2 etClBttEStbfcl 7 
#<afiMft^tf)Sli«r (*Tffi*f) &IKlc:3^fflU 35 
*ft* I MG LT KK ^ K7-f ^4 l:ffiAt-5o - 
(Z)**fS#Hi>3SlS2 f ^P>fiD*3tfi#IMGOaAI-^ 
^ 5 ^?i:&t>&X. K W v»Jfflf3*£/*[§IBS 2 l 

[0 0 7 4] KU>f ^ K^-T /<4iC^V>T^. 7.#—b 
m^fti/7 b \s*J*9 4 1 lc:tt»$;ix5£. i^7h^ 

5/7 h I/^^4 1 «\ Kl^^fWflWt^DCONT* 

hff^-^A^I$tl5St-, try h'>7 h LXV^ 
<„ h U-^^^ 4 1 a*tf y h^>7 h LTVK Pfltd7 

yf@»4 2U, Mltf-M2f^P,W$lf/7 
-f -/w Keo**;fg-^ I MG SrfB 1 fi 1 i ^ & JWt- 7 y ^ U 

XV^< 0 7S/^Eli»4 2tC^y^$tl/c^l-^^7-Y- 

^K(0 1fT^a5*«-&IMGW:, K^-f>WJ»«*D 
CONT^co^O#{f^-|ciJ:o-C, 2 Wt. S ^» 7 y ^IhJB 4 

3t^7y^stis«, ^tc, Kw^K7>f^4ii, mm 

(Dmm^XoX 2ft B«»^»*fa# I MG&I&I9 5iA^ 
t?v^< 0 KL^-f ^ K7>f ^4tt, $lf^7^-;vK(D 
»ntrB^»*«^IMG^flSiD^*S:l*T-*-6i:, * 
2 -^^7 >f -yi^ KoaDt««- 1 MG SrJKtfcBi t) ^A.X*V > 

[0075] y-hK7>f^3ii g^tc N tf—bmm 
m&&f$m& 2k^e»oy-h ^j«t ^-g c o n t t^s 

t), ift8(Dy-b7^^GL\^mmt$ntcm$imb7 

y^^l3^tyf6 0 KM>K7-Y^ 
4WU-<y^ft(fljS4 4(C yMWIf^^r^ h 

^y b-f^-^^m^m^^h^ 7 7^®&4 3 icy 

y^$tifc«3t«^- 1 MGlw«5Sf«eoSflEOJB»«-S- 
Y 1 ~Y n ^u^< / u^(HlB4 4!6*P>-tti-€f^yijO Kl/ 

m**ttTv^s»irart-e, K»fB-&Y 1 ~Y n asifTB<0 

igtbffl h7^*^^ 1 2<Dy— b 1 2 a ir^tiZt^tL 
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[0 0 7 6] lft&<nmW)f$ h7^^ 1 2li, 

«\ =i ^ yWff t«[ElK 2 m ^ ^ =i ^ y M«f t 

CCONTicS-5V>T, lfflW^ J ty7'<VCLiC^ 

^{f^z^ a¥^^j|fCLKwira (IB 

[0 0 7 7] r. CT\ mWlffl h 7 ^12 10 

-tcnyf^t&m^mE Lm^i l^isst 

jJ-Jw/h§ < * t) . tlEL^ 1 1 ^mttPfl(-BHffl«± 

<7?Bf^«JBE^BHip$tt6o ^ix(w«J:oXx tiELi 

f 11 C0*«E L Ji 1 1 b lcm/£CD U"</MdjC CfcSffi 
^JKtt. tiELii^l ls5S«3fei-6o ^tt, 
fZ^^^Jt^^, t«ELii^l 1CD1W 

*&T-f£ 0 »lf-^7^-^K»3lffl{c*3ttS 
&3££*i5 0 — Btfflh7y^^l2^7Wi: 20 

^ < t) x tftELi^i i <Dmmm\a*mm£x±<Dm 

J£frmn£frlft\<\ Z<Dtc#>, tftELli^l lfM§3t 
. [0 0 7 8] lfTgCD^^eV^ yC Llia^Vflf Z 

aaJBEBfi-^Yj—Yn^KBlffl h7y^^ 1 2 <£>y— 
T-l 1 £r3§7fc£-l§:Tl><o ^IT, m%hft (nfTB) <0 30 
fc* S 1 ^-/v K^S 1 tMPI^ilt 5 0 « 
^SlWK'fc^aELi^l lttlSfli^ns^ 

»n (ii^^y<itw o«$iosi:-t3fi3ftu w 
v\ 

[0 0 7 9] &tc, »2-^^7>f-^K(ci*5«t€>»m- 

h7-f yGL^lRfifXilt »l*i&JBH 40 

Ftf)JB l 38*ffllBJ«B 2 #&MIBfc««#Wfc:Btfco 
[0 0 8 0] »2-J-^7>f-^K(w*3tt5ft^ 1 b. SBl 

3§3fcf§ 2 f II, Httffi4§-1Blftffi2 eKHB«£ix 

fcKfftfB#OfS2jfr (Tffi2«rB) SrSMfeff^IMGfc 
LtttlM^o *fc, 3*yK7>f^5^P>f±, 50 



!~ z n # h K 7 >T 3 X !~ x n £ 

-tix-fHtti^LfcSti:, ^^y7-^ycLH2S2g^p 
y^HIB (|2n^y|f^ffl 9L\*zf7 4-A'Vb 
H«ffi:wBffid s UASix5o #=^>«^#Pflfc:*3tei- 

* v«»»ipa(w*5fe-rs <t %(o&frrtt(omm>n i =* 

[0 0 8 1] ^(Dtchb, $2^7^-/1/ Ktd^T 
13, Wfc«^7)»2«TJ&U^&5W«ELi|i^l 1*12. 

mm?*iy?mwifty£v^ wi6«*^B2«raso-c*>5 

[0 0 8 2] Wd, »3-b-^7^-/l^K^*3Jt-5»^ 

ov>t»Wt6o ^3^y^^-^Ktr^it6^iff @ 
wy-h^yGL^i^X!^ ff£2»&»)BQ 

*nfTao>»2=i^.v«-g-»iratt. SS3*& 
fflPfltC*^So-CV^-CtJ:VV 1-*fc>*^ ®2ih^^^ 

kcoh 2 m^tmm^m 3 *&»ng] t a4>«n-fi* o 

[0 0 8 3] SS3-fr:/:7-f — KKasttaftfEfc. mi 

«3t«€-m*« 2 f mmm^-mm^ 2 e kie«$*x 
tcmmm^msm (r&smm img^ 

«-S§-Z 1 ~Z n iftsy- h K^^S^ilJRfi-^X^X^ 

3 3^v«*fflPfltc:*3t-*-Si:t<Z)a^t_b(7>Wa^SB 

[0 0 8 4] ^(Ofc^. i3fy7^- /V KtCl*5V^X 
fl. Itlt^S3 W 1 X*$)5tiE L^T- 1 1*14 

[0085] m4-v-y7s~/)«h*\-&it-fz>mmz 

^^TrnjUrZ, »4t^7-Y-/i/ Kl^tt^iltTl 

coy- h7-f vGL^waRta^xjfa. i3t»i 

ZCOt^, *nfTeofR3=i^^fB*»|IW«t, «4»a 

»IPrH(-*fed s o-CV^-Ct><fcV\ "f*fc*>. ^3-^^^^ 

[0 0 8 6] JB4f-^7>f-/^Kt^t6»fPt> ^1 
383tfB*m*»2 f tt. IfttfB ^fatg^ 2 e C^lfStS Six 
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&fri3:-ci^j!< Tfc<fci\ 10 

[0 0 8 7] Z<Dtc$), I4t7' — KtdfcV^T 
tt, ll«ftfS-a-^»4<ffdSl-C*)5*«lEL3l^-l 1*3 8 
SSp^D s/^»IM»)tU Pl#m^-O^4«T^0 X^5 

[0 0 8 8] ±|BwJBi-JB4f-^7^-^Ktc:5)-W* 
Hxm^nfclHin MMiaotffif^li l 7 

"t?*>ofcpf*o**KE LiR^F- nil 17 Alwijsi 1 * 
Tl-5Sfli^n^#B83IS3te^5o WW* 3 O-Cfcofc* 
lEL^HIt 1 VU-^{c^oV>r^<^L^ 20 

v\ ^^*ra^»WT*&ofciriR<z)^r«iEL*iF-i i 
ztiicxv^ MtELST'iiit m^^t-fii^^ 

l#hf-i i3&^e>«ufc3te* s a*W(-^fifc*tt-c#«EL 

[0 0-8 9] ^_h|^BJUfcJ;5t-, z.<nmM<DT&m<Dm 
«IE L*^36BT?fl. Sgftffl I 2 Sr*-^ • 30 

Sftfcry— K«ffii i ci:Wt61E^^/v^^ 

mx^-mm^mK l*^ i i as»i-5#*«riai£— ^ 
»5gxaT?a«c«igstt-5«-«iE L/^/^stcs^otf 

[0 0 9 0] C<^HlfiO?BllBO*r«ELS^36a 40 

Xte, t«E 1 1 - KtSl 1 c Srfffel: 

^r^xi^c. z<Dtnsb^ 4-^y^x±m 

ffiMSSax, t»E L/^/vi^^-ii^^t^: 
tas-c#s. ry- Kmai i cSrfTS(c:#ii(w 
Mlf^^iaot, fffeory-K«tti l c£HE 
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«> x ^^>- K9^'* 5 ^^e^fB-^Z ^Z^w^o 

tr/"KiHl 1 c tcBHjpStiSSJEU'^wS:, =>^ 

#t«EL^l l^J5lSPltMSS^**» 

[0091] w^Hifi^ffi-ett. l83te**£L 

TlSSW^^tiEL^l l^V^ctlELg 
<fc^<7>X\ Slf^7^-;uKwJ;9l:tlEL^l 
t^X#6 0 i"*fc*>. *5BMtt*T«ELS^36tt(w3S 
[0 0 9 2] £fc. £<z>HJfc<E>Jg|B"?n lo^ih^^ 

sb-c, m^m&xn. tiELi^t^i7^ 

[0 0 9 3] ±1B0>3«6<E>?Kffi*T?n t ~ 

;fcl/CfcJ;<, ^^e^-a-Z^ZnO^MPfltjlR^s 
^ X ! - X n <D ir >M m t % ffl^W tz S*aX fc J: v \ 
[0 0 9 4] iQl^f^^i-tiELi^l 1 

V\ CC0££, [D 7 (d7^Lfc^^>js^-Z Z n H «5 

M^eutiELi^i l^y-KiliMpt 

[00 9 51 ^fc, tlEL/^HOMt^ fH2 x 
H3lc:^i-t>^(c:Kibtt/j:v\ 01 0H *3&W<z>flfetf) 

^/V(Dl®^5^0^ffi[H]SSIElXfc l 9 , hi in mi o 

(Dt«EL/^/WlI^ tiEL|^5K J^fb 

[0 0 9 6] ^Wffl h7^^ 5 3H, h7^V 
Jit^tt^tbfcy- ht&.ttR5 6, y-M6«J»5 6_h 
^tlfcKK>H5 3d, y-^tS5 3sH»flt 

[00 9 7] fgftffl h7^^52|i, ^tR^ h7^ 

>?^^ 5 3^y-7Hi5 3 s fcSaK^ftfcy-- hSffi 

5 2g, y.-KM5 2g±^l»»t&Hfcy-hl(UWR 
5 6, ^- h«6»K5 6±twKJ-te>*tfc*»»:B5 7. 

-7t«5 2s^f)«J«Sn6o Bifflh7y^^5 
2(OK^yiS5 2dll &nm\z^ n^yK7>f^ 
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[0 0 9 8] £fc, CW*tttEL^/V"efi. tiEL 
5Rf5 1H *W*ic:o^XiHBlffl h7>^^ 5 2. 
h7^^ 5 3Wf-^«^^^V^Cp 

^-5 i «\ i TOi^isry- Kfllffis l c . 
Li5i bfttffitt*H»<o5tR»ttA*d*e)*s*y 

— KBS5 l a d^e>«fiK*ix5o ry-Kffi5la 
■7-5 iSlcai:(c:»fiS;Sti"Cv^o *y-Kt*5ic 

[0 0 9 9] r.(^*&W#«EL>'^/W'Ctia7. BI8 
&Zh&X'£2> 0 

[0 10 0] jfe*5, c^si^a-xi^ mit-^-r 

Lt^7^S^5 5W^i&£*XXl^ 0 :(D77-F 
165 1cfj:, SW<E> I TO(cJ;oXP/&£*iXl>5fc 

[oioi] £fc, bio tc^LfcTy — kwes i c 
SrKihffl h7^^ 5 2tdg^U K««l 1 

SriSUiLXfcJ;i\, c<£>^&d\ 3^eyF7^^bi 

fcf <fci\ 

[0 10 2] ±|BO^!6©?gffi^*3V^T«, tlEL/^ 
*>H tf>*iBifiHu tiELS^l 1, TFT^t)4S 
Kfbffi h^v*** 1 2RtJ«Rffl h7^^ 1 3, 
ffitfii^^v'^C p £fl>&«riS£ftXl^fco U^U* 
a s &. W«EL^yw<75#m*^«fiRtt^tbt-RSfei", 

i 2at//*fcri»«ffl h7^^ i 3©ftfe!9(wffl 
[0103] ^S&Dmt&otefefcm^xtz* h7 

v^** i 2<7?y— ^«»asix. y— ^^"Ji-Ri^p^tL 

h7^^ l 2<©y— ;M-ep*ni-5«Ett> ovtfe 
Si^Stt*v\ 0»Jx.tf, KIM h7^^ 1 2c7)y- 
;*t;:g^p^^;I£<^: LTtiE LiR^HfflWffitPu-</^ 

[0104] ±|EC0HJfi^»aB(-*3V^Xtt. 1 7 U — A 
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SrSRJWHSrl : 2 : 4 : 8 tf54oWt^7^-/V 
WASH'S CirfcioX 1 6P»W<&*^&#T^fc 0 
U&>LfcaSfc, #38W<&#«EL«^3g«fS. 3P»M£JL 

tf. 2 n+1 p»BI4:*^i-S»'&ii:», 17U-^^nl 
<o-9-7? * KU:#« U #t/7 >r Kl-*3tt 6 
*#»irA<0J*«rl : 2 : 4 : • • • : 2 n "! <b ^ttKJ: 
^ (nttlHiWift) o ^-if-y^-vVKI^ 

10 (OJgffi^Rlflll^ 2ii^^tlfc^coiij^^iSg^{c^ 
i^X&Jti-fttf £i\ 

[olos] iiE^isffio^ffiic^xii, 

«*fS»!BB^fiv v^:7 ^ — ,v K«rS^ UX fc «fc V\, 

[0106] ±ia<o^*<D7gteu:48^xfci:, i ^ u—j* 

Pf«0»BS»^*#<*Si:. KM >-K7>T 

<omm*+ft\znt>tite^»&&1bZ>o ceo J: 5fc*& 

L^/Ki^LXbJ:l\ ccoir 17 1/- 

ASr«»7>f-/VKt^SiJ.UXt <tV^ : 
[0 10 7] ±1E^ll^fi(Z??BlBl^:*5V^Xtt, t«EL^ 

30 tftEL^l 1^0f^ji|i^xgEHi-6ci:tcJ:o 
X, 7^7-DB«Sr*^S#«EL*^BS:»^ 
UXV^c e roJ:5lw3a«co*«EL*^S:fflv^ft 
t>*)\^ R, G, B0D-r-<X«5feS:^tpefe3teS:«-f"6 
aiaMSr^-tSWttlEL^t. R. G, B<D3&<DJj 

R, G, B^afelwJg^-r^^lftJiSrfflv^Xt) £l\ 
[0 10 8] ^/c. ^-^MI^ttStlELi 

[0109] ±m<onM<Dmmz&\,*xii*, &mm<om 

««EL^igg^^\ #ii*dsa«ffl 
rr^^f-) 58**T-i:"C«fi8Sn5't-'<X(Z)aJi 

<Dm7Fmmzmm-tz>^kfcx%z> 0 mytmi-fc 

50 «^»S!««EL3R^-T?*fifcStLSiB^twtt. 171/ 
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[Olio] ±1B^H16a?»ffi^*3^xli, 

#2fr, , JBnff<oJBHff^«a-rs 

$>>y\z.m<5^xmi?t. m2n, , nnff<n 

«BlwifTS(-«*fS-§-m*ffl2 f #:^-e 

» i f?^ ?> m n fx * T^ij^ff 2 «f u:* a i- 5 $b 

ifT^^mntT^r^ii^^m4«fi^^i-5^4 10 
#f3-S§-a;fcSR2 f ^ia^tt^j&Ay«lii<ft«-§-l-J£CTS 

[0111] IT, Hi 5 tc^-r J; 5 W^fs 

^-tB^^13 2 f ^>^»[11SS2 f etc. IfffefcLOil:? 
U-Afedffl^U fffl. 2, 3. 4-!fy^^-^Kt- 
ffiSt 5«f Sr^tif ix»)£ Lfcf ^7 u - A ^ * y 1, 20 
,2, 3, 4tC^£V^ftU -S-SV^tSttfc^— ^* 

r^w uieiss 2 f r tcm^i u mm* 2 

[0 112] ^c, JtlEHife^X'H. #=HrV«^JH 
[0 113] 

£U:RWLfcJ;5lw. *3IW^«ttttf. 30 

[0 114] #3P^-ei3, ^/cC< ^fcy*— 

[0 1 15] »3tlR^-(Z5W!EKtt¥«^C>0«£E 

mx^mi^xm^ir^zt^x^x, m*v>mm%mm 

«JEK»^a^fe«oE«^fiJgl-B8fce>i", wis 
[BB<Bffli|MrtMn 50 



[[9 1 ] *»M^iaiiO?gffiw*«E LfwS£Ba>«/S 
[[9 2] Hl^«EL^^^liif*^«jgS:ipffi 

[[93] H2<DA-AJ6»fffiig-(?;b5o 

[134] H 1 ^tiE Ll^Sl^^y h p-7«* 

[19 5] Bllw#«EL**3fiB^ = >'hi3 — 

[[9 6] BH^*«lEL*^3SB^Ku>f>K7>r^w 

517 A + K^ttSftft:*^-*-*^ S v^^-v- h 

[His] #^w<n^M<DMm<n#mELm^mw\z&rt 

[[99] *«W^teO||J6<0«ffi^*«EL*^ft«^ 
[[910] *«W^ffi^ieifeo?gffi(DW*EL«^3fiB 
[191 1] B 1 0 o*1e 1 B»»©»*S: 

[(91 2] *«W<Ote(75||JfiO?glBO*raiELS^«B 

[[913] fl§*fliJ<o««EL**«fijr«^e»JxS*ai 

e l^/i^i w*^o*ffi[UKig-efc-5o 

[[914] [91 3<£>W1&E L^^Mcfflt^ttSB 
[«F*^»W] 

l-'tlEL/^K 2"'3yho-7, 2a- 
R N G x BtttHlelK,' 2b-'A/DSm 2c 
lE[e]i». 2d-f^VE«a, 2e- 

2 f • • ^-awsk 2 g • • • ^mm^rtbmm 

2 i •••7Kfi^^»lB«. 2j--S*^ny^4 
/*H]]». 2 k KMWfS^nKlHlie, 2 1---KU 

3-"y-hK7>f^ 4 K^-f>-K7>f^ 5 
"^tyK^/^ ll"'t«ELi^ 11a- 

K««. iib--tiELi, iic--'ry- 

K««i. 1 2'"BBfflh7^^ % 12a-"^h 
mffi. 1 2 b -y-^tfi^ 12c"K^ytS, 
1 3—HtR/E h7^^, 13a-y-hm 1 
3 b • • • K ^Wi, 13c"y-^ffe 41- 
->7hU^^, 4 2 9 4 3---7S'^[Hl 

4 4 • • • W</l^&[H]S§. 5 1- -tiEL^ 5 
la-'TZ-KlE 5 1b-"tlELl, 5 1c-* 
•*V-K««, 5 2-"|gl!jffi h7^^, 53-- 

h7-fV, DL'"KKy7-f>, CL-'^^y^ 
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(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a uniform 
quantity of emission for every picture element and every 
panel and improve the grade of an image. 
SOLUTION: A controller 2 reserves binary-expressed 
image signals in units of one frame. The controller 2 
divides one frame into plural sub-fields representing an 
image displayed by 2-gradation image data in 
accordance with the respective digit values of the image 
signals for one reserved frame. The 2-gradation image 
data for every sub-frame are written from a drain driver 
4 into a gate for a driving transistor 1 2 for every digit in 
accordance with the selection of a gate driver 3. When 
the image data is 1, the driving transistor 12 is turned 
on. A common driver 5 applies no less than threshold 
value of voltage on a organic EL element 1 1 to a row, 
where selection is finished by the gate driver 4, for a 
predetermined time period, depending on the sub— fields 
for emission of the organic EL element 1 1. Images in the 
respective sub-fields are visually composited to express 
gradation in one frame. 
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CLAIMS 



[Claim(s)] 

[Claim l] Display characterized by 
providing the following. Two or more light 
emitting devices arranged in the shape of 
a matrix. Two or more 1st switches with 
which an end is connected to one [ each ] 
electrode of these light emitting devices, 
respectively, and reference voltage is 
impressed to the other end. A display 
panel equipped with two or more 2nd 
switches which write the data which each 
1st switch of the above turns on and off in 
the 1st switch concerned. An 
image processing means to divide the 
picture of one frame into the picture of 
the subfield which consists of pictures of 
each gradation according to the gradation 
of the picture in 1 field which is the 
period which displays this picture of one 
frame, The selection driving means which 
choose the 2nd switch of the above of the 
line of the aforementioned matrix one by 
one, The data driving means which 
output the data for turning the 1st switch 
of the above on and off to the 2nd switch 
of the above chosen as each subfield 
according to the picture for every subfield 
divided by the aforementioned 
image-processing means, Voltage driving 
means which impress the predetermined 
voltage predetermined during the period 
set to the electrode of aforementioned 
another side of the aforementioned light 



emitting device corresponding to the 2nd 
switch of the above of the line which 
connected with the electrode of another 
side of the aforementioned light emitting 
device for every line of the 
aforementioned matrix, and the 
aforementioned selection driving means 
chose for every aforementioned subfield. 
[Claim 2] Display characterized by 
providing the following. Two or more light 
emitting devices by which it is arranged 
in the shape of a matrix, and reference 
voltage is impressed to the electrode 
which is one side, respectively. Two or 
more 1st switches on which the end is 
connected to the electrode of each another 
side of these light emitting devices, 
respectively. A display panel equipped 
with two or more 2nd switches which 
write the data which each 1st switch of 
the above turns on and off in the 1st 
switch concerned. An image -processing 
means to divide the picture of one frame 
into the picture of the subfield which 
consists of pictures of each gradation 
according to the gradation of the picture 
in 1 field which is the period which 
displays this picture of one frame, The 
selection driving means which choose the 
2nd switch of the above of the line of the 
aforementioned matrix one by one, The 
data driving means which output the 
data for turning the 1st switch of the 
above on and off to the 2nd switch of the 
above chosen as each subfield according 
to the picture for every subfield divided 
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by the aforementioned image-processing 
means, Voltage driving means which 
impress the predetermined voltage 
predetermined during the period set to 
the other end of the 1st switch of the 
above corresponding to the 2nd switch of 
the above of the line which connected 
with each other end of the 1st switch of 
the above, and the aforementioned 
selection driving means chose for every 
aforementioned subfield. 
[Claim 3] It is the display according to 
claim 1 or 2 which the 1st switch of the 
above consists of transistors by which an 
on-off drive is carried out according to the 
data written in from the 2nd switch of the 
above, and is fully smaller than 
resistance of the aforementioned light 
emitting device as for the on resistance of 
the aforementioned transistor, and is 
characterized by the thing with the off 
resistance of the aforementioned 
transistor larger enough than resistance 
of the aforementioned light emitting 
device. 

[Claim 4] The picture of the 1 
aforementioned field is a picture of 2n 
gradation, the aforementioned 
image-processing means It is what 
divides the 1 aforementioned field into n 
subfields. the aforementioned voltage 
driving means the ratio of the 
aforementioned predetermined period 
which impresses the aforementioned 
predetermined voltage of the n 
aforementioned subfields which boils, 



respectively and can be set - 20:21^ ... 
display given in the claim 1 which sets 
to *2n-l and is characterized by what n is 
one or more integers, or any 1 term of 3 
[Claim 5] Display given in the claim 1 
characterized by what is characterized by 
providing the following, or any 1 term of 4. 
The aforementioned image -processing 
means is an image transformation means 
to change the picture for every 
aforementioned light emitting device in 
the inside of the aforementioned 1 field 
into the data which consist of two or more 
digits corresponding to each 
aforementioned subfield according to the 
gradation, A picture determination 
means to supply the data for turning the 
2nd switch of the above on and off to each 
aforementioned subfield to the 
aforementioned data driving means with 
the value of each digit of the data which 
consist of two or more aforementioned 
digits. 

[Claim 6] The data which the 
aforementioned picture determination 
means supplies are display according to 
claim 5 characterized by what is supplied 
to the aforementioned data driving 
means for a part for every 
aforementioned line in each subfield unit. 
[Claim 7] The selection period which 
chooses the 1st line of the aforementioned 
matrix in the next subfield after the 
aforementioned selection driving means 
end selection of the last line of the 
aforementioned matrix in a subfield is 
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display given in the claim 1 characterized 
by what is partially lapped with the 
luminescence period of the pixel chosen 
as this last line at least, or any 1 term of 
6. 

[Claim 8] The electrode of each 
aforementioned another side of two or 
more aforementioned light emitting 
devices is display given in the claim 1 
characterized by what it is each line unit 
of the aforementioned matrix, and is 
formed in common by the same width of 
face as the aforementioned line writing 
direction, or any 1 term of 7. 
[Claim 9] Each aforementioned light 
emitting device is display given in the 
claim 1 characterized by what is 
constituted by organic electroluminescent 
element, or any 1 term of 8. 
[Claim 10] Two or more light emitting 
devices arranged in the shape of [ which 
is characterized by providing the 
following ] a matrix, Two or more 1st 
switches on which the end is connected to 
one [ each ] electrode of these light 
emitting devices, respectively, It has the 
2nd switch which turns each of these 1st 
switches on and off. The drive method of 
display of having the display panel to 
which reference voltage is impressed to 
either the electrode of another side of two 
or more aforementioned light emitting 
devices, or the other ends of two or more 
1st switches of the above, and another 
side of the electrode of another side of two 
or more aforementioned light emitting 



devices or the other ends of two or more 
1st switches of the above is connected for 
every line. The image -processing step 
which divides the picture of the 1 field 
displayed on the aforementioned display 
panel into the picture of two or more 
subfields which consist of pictures of each 
gradation according to the gradation of 
the picture in 1 field. The selection drive 
step which chooses the 2nd switch of the 
above one by one, and switches on for 
every line of the aforementioned matrix. 
The data drive step which outputs the 
data for turning the 1st switch of the 
above on and off to the 2nd switch of the 
above chosen as each subfield according 
to the picture for every subfield divided at 
the aforementioned image-processing 
step. The voltage drive step which 
impresses the predetermined voltage 
predetermined during the period set to 
another side of the electrode of another 
side of two or more aforementioned light 
emitting devices, or the other ends of two 
or more 1st switches of the above for 
every aforementioned subfield. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
suitable display for a gradation display 
and its drive method of organic EL 
display especially about display and its 
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drive method. 
[0002] 

[Description of the Prior Art] The need 
over flat- surface type display has been 
increasing increasingly as mobile 
computing prospers. Generally as 
flat* surface type display the liquid 
crystal display is used conventionally. 
However, the problem that a response 
characteristic is bad with a narrow angle 
of visibility is shown in a liquid crystal 
display. 

[0003] On the other hand, an angle of 
-visibility is large and, moreover, organic 
EL (electroluminescence) display attracts 
attention as flat-surface type display 
with a sufficient response characteristic 
in recent years. Each pixel of the organic 
EL panel used for organic EL display 
which performs a dot-matrix display 
consists of organic EL element 61, a 
transistor 62 for a drive which consists of 
memory TFT (Thin Film Transistor), and 
a transistor 63 for selection which 
consists of TFT, as shown in drawing 13 . 
And the gate of the transistor 63 for 
selection is connected to the gate line GL 
connected to the gate driver (not shown), 
and a drain is connected to the drain line 
,DL connected to the drain driver (not 
shown). Moreover, the source of each 
transistor 63 for selection is connected to 
the gate of the transistor 62 for a drive 
which corresponds, respectively. 
Moreover, the source of the transistor 62 
for a drive is connected to the cathode of 



organic EL element 61, and the drain is 
grounded. And it connects with the anode 
of all organic EL elements 61 so that a 
reference potential Vdd may be 
impressed. 

[0004] When a full color picture was 
displayed on this organic EL display, by 
controlling the voltage impressed to the 
transistor 62 for a drive through the 
drain line DL and the transistor 63 for 
selection from a drain driver, respectively, 
and controlling the current between 
source drains of the transistor 62 for a 
drive, the luminescence brightness of 
each organic EL element 61 was changed, 
and the gradation display was performed. 
[0005] That is, as shown in the property 
view of drawing 14 , reference voltage 
Vdd is fixed, namely, voltage Vsd between 
source drains of the transistor 63 for a 
drive is fixed, and the current Isd 
between source drains changes by 
changing a gate voltage Vg. When the 
amount of the current which flows to 
organic EL element 61 changes by this 
and the energy excited at the time of 
combination with the electron hole and 
electron in organic EL layer in organic EL 
element 61 changes, the amount of the 
light which organic EL element 61 emits 
changes, 

[0006] However, since it is very difficult, 
even if making uniform the property of 
the current between gate- voltage -source 
drains of the transistor 62 for a drive 
connected to all organic EL elements 61 
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in 1 panel with increase of the number of 
pixels has the the same value of the 
voltage impressed to the gate of the 
transistor 62 for a drive, variation arises 
on the current between source drains. 
Moreover, since variation has arisen in 
the transistor characteristics of the 
transistor 63 for selection similarly, also 
in the value of the current which flows 
organic EL element 61, and the amount 
of an electron hole and the electronic 
amount which in other words is poured in, 
variation becomes remarkably large 
according to the synergistic effect of the 
property of these transistors 62 and 63. 
Therefore, in spite of having outputted 
the same data signal as the drain line DL, 
the luminescence quantity of light of 
organic EL element 61 varied for every 
pixel, and there was a problem that the 
grace of the picture displayed on an 
organic EL panel became bad by this. 
[0007] Moreover, dispersion arises in the 
static characteristic of the transistor 62 
for a drive for every panel. Thereby, the 
problem that dispersion arose was in the 
picture grace displayed for each organic 
EL display of every. These problems 
cause the problem that the yield of an 
organic EL panel falls. 
[0008] 

[Problem(s) to be Solved by the 
Invention] It is made in order to cancel 
the trouble of the above-mentioned 
conventional technology, and the uniform 
luminescence quantity of light is obtained 



for every pixel and every panel, and this 
invention aims at picture grace offering 
good display and its drive method. 
[0009] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, 
the display concerning the 1st viewpoint 
of this invention Two or more light 
emitting devices arranged in the shape of 
a matrix, and two or more 1st switches 
with which an end is connected to one 
[ each ] electrode of these light emitting 
devices, respectively, and reference 
voltage is impressed to the other end, A 
display panel equipped with two or more 
2nd switches which write the data which 
each 1st switch of the above turns on and 
off in the 1st switch concerned, An 
image -processing means to divide the 
picture of one frame into the picture of 
the subfield which consists of pictures of 
each gradation according to the gradation 
of the picture in 1 field which is the 
period which displays this picture of one 
frame, The selection driving means which 
choose the 2nd switch of the above of the 
line of the aforementioned matrix one by 
one, The data driving means which 
output the data for turning the 1st switch 
of the above on and off to the 2nd switch 
of the above chosen as each subfield 
according to the picture for every subfield 
divided by the aforementioned 
image-processing means, To the electrode 
of aforementioned another side of the 
aforementioned light emitting device 
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corresponding to the 2nd switch of the 
above of the line which connected with 
the electrode of another side of the 
aforementioned light emitting device for 
every line of the aforementioned matrix, 
and the aforementioned selection driving 
means chose It is characterized by having 
the voltage driving means which impress 
the predetermined voltage predetermined 
during the period defined for every 
aforementioned subfield. 
[0010] This display is arranged in the 
shape of a matrix again., respectively On 
the other hand, two or more light 
emitting devices by which reference 
voltage is impressed to the electrode, Two 
or more 1st switches on which the end is 
connected to the electrode of each another 
side of these light emitting devices, 
respectively, A display panel equipped 
with two or more 2nd switches which 
write the data which each 1st switch of 
the above turns on and off in the 1st 
switch concerned, An image-processing 
means to divide the picture of one frame 
into the picture of the subfield which 
consists of pictures of each gradation 
according to the gradation of the picture 
in 1 field which is the period which 
displays this picture of one frame, The 
selection driving means which choose the 
2nd switch of the above of the line of the 
aforementioned matrix one by one, The 
data driving means which output the 
data for turning the 1st switch of the 
above on and off to the 2nd switch of the 
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above chosen as each subfield according 
to the picture for every subfield divided 
by the aforementioned image -processing 
means, It is good also as composition 
equipped with the voltage driving means 
which impress the predetermined voltage 
predetermined during the period set to 
the other end of the 1st switch of the 
above corresponding to the 2nd switch of 
the above of the line which connected 
with each other end of the 1st switch of 
the above, and the aforementioned 
selection driving means chose for every 
aforementioned subfield. 
[00 11] According to this display, the 
period when the aforementioned light 
emitting device emits light all over 1 field 
is decided by controlling the period when 
the aforementioned voltage driving 
means impress the aforementioned 
predetermined voltage to the electrode of 
aforementioned another side of the 
aforementioned light emitting device 
according to the gradation of the pixel in 
the 1 field. Moreover, since the data 
written in the 1st switch of the above 
have only only determined luminescence / 
un*emitting light and the aforementioned 
predetermined voltage is impressed to 
every light emitting device at the time of 
luminescence, the aforementioned light 
emitting device emits light with the 
almost same luminosity. [ of the 
aforementioned light emitting device ] 
For this reason, when the picture divided 
into the subfield compounds visually and 
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turns into a picture of the 1 field, the 
luminosity of the aforementioned light 
emitting device seems to be decided 
according to the luminescence period. For 
this reason, in this display, since the 
luminosity of the pixel in the same 
gradation can be mostly made regularity 
in every light emitting device, the high 
picture of picture grace can be displayed. 
Moreover, dispersion in the display to 
every display panel does not arise. 
[0012] In addition, the 1st switch of the 
above can dope an impurity for example, 
to a gate insulator layer, and can use the 
memory transistor which enabled it to 
write data in the gate here. Moreover, the 
capacitor (capacitor) for holding the data 
for turning a transistor and this 
transistor on and off can also constitute 
the 1st switch of the above. 
[0013] Moreover, the aforementioned 
predetermined voltage says the thing of 
the voltage of level which can impress 
voltage higher than the threshold to the 
aforementioned light emitting device, 
when for example, the 1st switch of the 
above is turned ON. Moreover, the 
gradation in this display means only the 
light and darkness of a picture. 
[0014] In the above-mentioned display, 
the 1st switch of the above consists of 
transistors by which an on off drive is 
carried out according to the data written 
in from the 2nd switch of the above, the 
on resistance of the aforementioned 
transistor is fully smaller than resistance 



of the aforementioned light emitting 
device, and the off resistance of the 
aforementioned transistor makes it 
suitable to make it larger enough than 
resistance of the aforementioned light 
emitting device. 

[0015] Here, the on resistance of the 
aforementioned transistor carries out to 
1/10 or less [ of resistance of for example, 
the aforementioned light emitting 
device ], most voltage impressed to the 
aforementioned transistor and the 
aforementioned light emitting device is 
pressured partially by the 
aforementioned light emitting device, and 
it makes it sufficiently smaller than 
resistance of the aforementioned light 
emitting device at the grade which can 
disregard the on resistance of the 
aforementioned transistor. On the other 
hand, off resistance of the 
aforementioned transistor is made 
sufficiently larger than resistance of the 
aforementioned light emitting device so 
that the voltage pressured partially by 
the aforementioned light emitting device 
among the voltage impressed to the 
aforementioned transistor and the 
aforementioned light emitting device may 
turn into voltage below the threshold. 
[0016] That is, even if some dispersion is 
in the property of the aforementioned 
transistor by setting up the on resistance 
and off resistance of the aforementioned 
transistor in this way, dispersion does not 
arise so much in the quantity of light to 
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which the aforementioned light emitting 
device emits light. For this reason, 
uniform picture grace can display a good 
picture. 

[0017] the ratio of the aforementioned 
predetermined period which impresses 
the aforementioned predetermined 
voltage which the picture of the 1 
aforementioned field is a picture of 2n 
gradation, the aforementioned 
image -processing means divides the 1 
aforementioned field into n subfields in 
the above-mentioned display, and the n 
aforementioned subfields.. boil the 
aforementioned voltage driving means, 
respectively, and can be set 20*21: ... it 
can be referred to as *2n- 1, and let n be 
one or more integers 

[0018] In addition, the turn of n subfields 
which make the aforementioned light 
emitting device emit light in each amount 
of luminescence in this case is arbitrary. 
[0019] Moreover, the aforementioned 
image-processing means shall have a 
picture determination means supply the 
data for turning the 2nd switch of the 
above on and off to each aforementioned 
subfield to the aforementioned data 
driving means with the value of each 
digit of the data which serve as an image 
transformation means change the picture 
for every aforementioned light emitting 
device in the inside of the aforementioned 
1 field into the data which consist of two 
or more digits corresponding to each 
aforementioned subfield according to the 



gradation from two or more 
aforementioned digits. 
[0020] Thus, the picture of gradation can 
be displayed when the ratio of the 
aforementioned predetermined period 
which divides the 1 field into a subfield 
and impresses the aforementioned 
predetermined voltage is defined. 
Moreover, when the aforementioned 
image-processing means is constituted as 
mentioned above, it can ask for whether 
each light emitting device is made to emit 
light by which subfield easily. 
[0021] Here, the data which the 
aforementioned picture determination 
means supplies shall be supplied to the 
aforementioned data driving means for a 
part for every aforementioned line in 
each subfield unit. 

[0022] In addition, in the 
above-mentioned display, the 

aforementioned selection driving means 
shall choose the 1st line of the 
aforementioned matrix in the following 
subfield, after ending selection of the last 
line of the aforementioned matrix in a 
subfield and the aforementioned 
predetermined period when the 
aforementioned voltage driving means 
impress the aforementioned 

predetermined voltage to the electrode of 
another side of the aforementioned light 
emitting device or the other end of the 1st 
switch of the above expires. 
[0023] Moreover, in the above-mentioned 
display, the selection period which 
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chooses the 1st line of the aforementioned 
matrix in the next subfield after the 
aforementioned selection driving means 
end selection of the last line of the 
aforementioned matrix in a subfield shall 
lap with the luminescence period of the 
pixel chosen as this last line partially at 
least. 

[0024] In addition, the 1st line of the 
aforementioned matrix in a subfield says 
the thing of the line first chosen in the 
subfield, and the last line in a subfield 
says the thing of the line chosen at the 
end in the subfield, and does not 
necessarily mean the 1st line and the last 
line in the aforementioned display panel. 
[0025] In the above-mentioned display, 
the electrode of each aforementioned 
another side of two or more 
aforementioned light emitting devices is 
each line unit of the aforementioned 
matrix, and makes it suitable to have 
been formed in common by the same 
width of face as the aforementioned line 
writing direction. 

[0026] Thus, by forming the electrode of 
aforementioned another side of the 
aforementioned light emitting device, 
resistance can be made low rather than 
wiring ties the electrode of 
aforementioned another side of a line 
writing direction. Thereby, distance can 
impress the voltage of the almost same 
level also as the electrode of short 
aforementioned another side also for the 
electrode of aforementioned another side 



where the distance from the 
aforementioned voltage driving means is 
long. For this reason, it cannot be 
concerned with the merits and demerits 
of the distance from the aforementioned 
voltage driving means, but each 
aforementioned light emitting device can 
emit the light of the almost same 
luminosity. 

[0027] In the above-mentioned display 
two or more aforementioned light 
emitting devices shall consist of the red, 
the green, and three kinds of light 
emitting devices that emit a blue light 
arranged in predetermined sequence at 
the aforementioned matrix, respectively. 
[0028] Thus, a full color picture can be 
displayed on the above-mentioned display 
by arranging three kinds of light emitting 
devices in predetermined sequence. 
[0029] In the above-mentioned display, 
each aforementioned light emitting 
device makes it suitable to be constituted 
by organic electroluminescent element. 
[0030] That is, organic 

electroluminescent element is because 
light can fully be emitted even if the 
period which impresses voltage 
predetermined [ in a subfield / 
aforementioned ] is short, since the 
response characteristic is good. 
[0031] In order to attain the 
above-mentioned purpose, moreover, the 
drive method of the display concerning 
the 2nd viewpoint of this invention Two 
or more light emitting devices arranged 
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in the shape of a matrix, and two or more 
1st switches on which the end is 
connected to one [ each ] electrode of 
these light emitting devices, respectively, 
It has the 2nd switch which turns each of 
these 1st switches on and off. Reference 
voltage is impressed to either the 
electrode of another side of two or more 
aforementioned light emitting devices, or 
the other ends of two or more 1st 
switches of the above. Another side of the 
electrode of another side of two or more 
aforementioned light emitting devices or 
the other ends . of two or more 1st 
switches of the above is the drive method 
of display of having the display panel 
connected for every line. The 
image -processing step which divides the 
picture of the 1 field displayed on the 
aforementioned display panel into the 
picture of two or more subfields which 
consist of pictures of each gradation 
according to the gradation of the picture 
in 1 field, The selection drive step which 
chooses the 2nd switch of the above one 
by one, and switches on for every line of 
the aforementioned matrix, The data 
drive step which outputs the data for 
turning the 1st switch of the above on 
and off to the 2nd switch of the above 
chosen as each subfield according to the 
picture for every subfield divided at the 
aforementioned image -processing step, It 
is characterized by including the voltage 
drive step which impresses the 
predetermined voltage predetermined 



during the period set to another side of 
the electrode of another side of two or 
more aforementioned light emitting 
devices, or the other ends of two or more 
1st switches of the above for every 
aforementioned subfield. 
[0032] The data for turning the 1st switch 
of the above on and off have determined 
luminescence / un-emitting light for every 
subfield according to the gradation in the 
1 field. [ of the aforementioned light 
emitting device ] And in the 
aforementioned voltage drive step, the 
luminescence brightness (period of 
luminescence) of the aforementioned 
light emitting device is controlled for 
every subfield by controlling the period 
which impresses the predetermined 
voltage set to another side of the other 
ends of the electrode of another side of 
two or more aforementioned light 
emitting devices or two or more 1st 
switches which are connected for every 
line for every subfield. For this reason, 
the picture divided into the subfield turns 
into a picture of the 1 field compounded 
visually, and the luminosity of the 
aforementioned light emitting device is 
de te r mine d by the sum total of the 
luminescence brightness in the 1 field. 
That is, by the drive method of this 
display, since gradation control can be 
carried out only by turning on and off the 
1st switch of the above, and the 2nd 
switch of the above, the luminosity of the 
pixel in the same gradation can be mostly 
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made regularity, without being 
substantially influenced [ in / a light 
emitting device / no ] by the variation in 
the electrical property of the 1st switch of 
the above, and the 2nd switch of the 
above. Therefore, according to the drive 
method of this display, the high picture of 
picture grace can be displayed. 
[0033] 

[Embodiments of the Invention] 
Hereafter, the form of operation of this 
invention is explained with reference to 
an accompanying drawing. 
[0034] In the form of this operation, by 
dividing into four subfields the period of 
the 1 field which is the period which 
displays the picture of one frame 
substantially, and setting the 
luminescence period in each subfield to 
1:2^4:8 explains as an example organic 
EL display which displays 16 gradation. 
[0035] Drawing 1 is the block diagram 
showing the composition of organic EL 
display of the gestalt of this operation. 
This organic EL display consists of 
organic EL panel 1, a controller 2, a gate 
driver 3, a drain driver 4, and a common 
driver 5 so that it may illustrate. 
[0036] Each pixel of organic EL panel 1 
consists of organic EL element 11, a 
transistor 12 for a drive, a transistor 13 
for selection, and a capacitor Cp, as 
shown in the representative circuit 
schematic in drawing. 
[0037] Organic EL element 11 is a light 
emitting device which emits light by 



impressing the voltage more than a 
threshold between anode cathodes. If the 
voltage more than a threshold is 
impressed between the anode -cathodes of 
organic EL element 11, current will flow 
organic EL layer mentioned later, and 
organic EL element 11 will emit light. 
Organic EL element 11 is arranged in the 
shape of a matrix in order of 
predetermined [ to the organic EL panel 1 
top ] in red (R), green (G), and the thing 
that emits the light of each blue (B) color. 
[0038] The transistor 12 for a drive 
consists of memory TFT of an n channel. 
The gate of the transistor 12 for a drive is 
connected to the source of the transistor 
13 for selection, a drain is connected to 
the cathode electrode of organic EL 
element 11, and the source is grounded 
(0V). The transistor 12 for a drive is used 
as a switch which turns on and off the 
power supplied to organic EL element 11. 
The gate of the transistor 12 for a drive 
holds the driving signal supplied from the 
drain driver 4 mentioned later. 
[0039] When a common signal is 
impressed to organic EL element 11 from 
the common driver 5 which mentions the 
transistor 12 for a drive later, an on 
resistance becomes sufficiently smaller 
than resistance of organic EL element 11 
(1/10 or less [ for example, ]), and off 
resistance has the property which 
becomes larger enough than resistance of 
organic EL element 11 (for example, 10 or 
more times). For this reason, when the 
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transistor 12 for a drive turns on, most 
voltage outputted from the common 
driver 5 is pressured partially by organic 
EL element 11, and it is not concerned 
with dispersion in the property of the 
transistor 12 for a drive, but organic EL 
element 11 emits the light of the almost 
same quantity of light. On the other hand, 
when the transistor 12 for a drive turns 
off, most voltage outputted from the 
common driver 5 is pressured partially 
between the source drains of the 
transistor 12 for a drive, the voltage more 
than a threshold is not impressed to 
organic EL element 11, and organic EL 
element 11 does not emit light. 
[0040] The transistor 13 for selection 
consists of TFT of an n channel. The 
drain is connected to the drain line DL 
prepared in every [ of organic EL panel 
1 ] train (lengthwise [ of drawing ]) at the 
gate line GL by which the gate of the 
transistor 13 for selection was 
established in every [ of organic EL panel 
1 ] line (longitudinal direction of drawing). 
Moreover, the source is connected to the 
gate of the transistor 12 for a drive. The 
transistor 13 for selection is used as a 
switch which turns on and off supply to 
the gate of the transistor 12 for a drive of 
the driving signal from the drain driver 4 
mentioned later. 

[0041] Capacitor Cp carries out 1 subfield 
period maintenance of the driving signal 
supplied from the drain driver 4 
mentioned later at least. The driving 



signal which Capacitor Cp holds is used 
in order to turn the transistor 12 for a 
drive on and off, and it forms the switch 
for making organic EL element 11 emit 
light with Capacitor Cp and the 
transistor 12 for a drive. 
[0042] Hereafter, the structure of organic 
EL panel 1 is explained in detail. 
Drawing 2 is drawing showing 
superficially the composition for 1 pixel of 
organic EL panel 1, and drawing 3 is the 
A-A line cross section of drawing 2 . As 
shown in these drawings, organic EL 
panel 1 is constituted by forming organic 
EL element 11, the transistor 12 for a 
drive, and the transistor 13 for selection 
on a glass substrate 14. 
[0043] If it explains concretely, pattern 
formation of the gate line GL which 
consists of gate metal films which consist 
of aluminum on a glass substrate 14, the 
gate line GL, gate electrode 13a of the 
transistor 13 for selection formed at one, 
and the gate electrode 12a of the 
transistor 12 for a drive is carried out. On 
the gate electrode GL, gate electrode 13a, 
and gate electrode 12a, 

oxide-film-on-anode 14a is formed. 
Furthermore, on oxide-film-on-anode 14a 
on gate electrode 12a, gate insulator 
layer 14b which becomes by the silicon 
nitride is formed. 

[0044] On gate insulator layer 14b of a 
gate electrode 13a top, 13d of 
semiconductor layers which become by 
the amorphous silicon is formed. Blocking 
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layer 13e is formed in the center on 13d of 
semiconductor layers, and 13f of ohmic 
layers is formed in the both sides. And 
drain electrode 13b of the data line DL 
and really formed transistor 13 for 
selection carries out a laminating, and is 
formed in 13f of ohmic layers. On the 
other hand, source electrode 13c of the 
transistor 13 for selection carries out a 
laminating to 13f of ohmic layers, and is 
formed in the opposite side. Thus, the 
transistor 13 for selection is formed. In 
addition, source electrode 13c of the 
transistor 13 for selection is connected to 
gate electrode 12a of the transistor 12 for 
selection through contact hole 15b 
prepared in layer insulation film 14c. 
[0045] On gate insulator layer 14a of a 
gate electrode 12a top, 12d of 
semiconductor layers which become by 
the amorphous silicon is formed. Blocking 
layer 12e is formed in the center of 12d of 
semiconductor layers, and 12f of ohmic 
layers is formed in the both sides. And 
source electrode 12b of the reference 
voltage line SL and really formed 
transistor 12 for a drive carries out a 
laminating, and is formed in 12f of ohmic 
layers. On the other hand, drain electrode 
12c of the transistor 12 for a drive carries 
out a laminating to 13f of ohmic layers, 
and is formed in the opposite side. Thus, 
the transistor 12 for a drive is formed. In 
addition, the reference voltage line SL is 
grounded and the voltage of 0V is 
impressed. 



[0046] On the transistor 12 for a drive 
formed as mentioned above, and the 
transistor 13 for selection, layer 
insulation film 14c is formed except for 
contact hole 15a formed in the edge of 
drain electrode 12c of the transistor 12 
for a drive. On layer insulation film 14c, 
pattern formation of the cathode 
electrode 11a of the visible light reflex 
nature which consists of Mgln 
(Magnesium Indium) is carried out. 
Cathode electrode 11a is connected with 
drain electrode 12c of the transistor 12 
for a drive through contact hole 15a.. On 
cathode electrode 11a, organic EL layer 
lib which has two or more luminous 
layers which emit light in each color of R, 
G, and B is formed by predetermined 
arrangement at the shape of a matrix. 
And two or more anode electrode 11c 
which consists of ITO (Indium-Tin Oxide) 
which continued and extended to the 
pixel field of the line writing direction of a 
matrix corresponding to each gate line 
GL, respectively, covered the pixel field of 
the direction of a train, estranged 
mutually and was prepared on organic 
EL layer lib at the same width of face is 
formed. Thus, organic EL element 11 is 
formed. Moreover, the capacitor Cp 
constituted by the reference voltage line 
SL, gate insulator layer 14b, and gate 
electrode 12a for every pixel is formed. 
[0047] Organic EL layer lib of organic 
EL element 11 for R consists of an 
electronic transportability luminous layer 
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formed in the cathode electrode 11a side, 
and an electron hole transporting bed 
formed in the anode electrode 11c side. 
[0048] DCM-1 shown in Alq3 which 
shows an electronic transportability 
luminous layer to ** 1 at ** 2 is 
distributed. 



[Formula l] 




[0049] An electron hole transporting bed 
consists of alpha -NPD shown in ** 3. 
[Formula 3] 




[0050] In addition, although Alq3 used for 
the electronic transportability luminous 



layer absorbs the energy accompanying 
the reunion of an electron and an electron 
hole and generates a green light when 
luminescent material is not included in 
others, by distributing DCM-1 in Alq3, 
DCM-1 absorbs the energy accompanying 
the reunion of an electron and an electron 
hole, and it generates a red light. 
[0051] Organic EL layer lib of organic 
EL element 11 for G consists of an 
electronic transportability luminous layer 
formed in the cathode electrode 11a side, 
and an electron hole transporting bed 
formed in the anode electrode 11c side. 
[0052] An electronic transportability 
luminous layer consists of Bebq2 shown 
in ** 4. 
[Formula 4] 




[0053] An electron hole transporting bed 
consists of the same alpha-NPD as the 
electron hole transporting bed of organic 
EL layer lib for R. In organic EL element 
11 for G, Bebq2 of an electronic 
transportability luminous layer absorbs 
the energy accompanying the reunion of 
an electron and an electron hole, and a 
green light is generated. 
[0054] Organic EL layer lib of organic 
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EL element 11 for B consists of a 
luminous layer formed between the 
electronic transporting bed formed in the 
cathode electrode 11a side, the electron 
hole transporting bed formed in the 
anode electrode 11c side, and an 
electronic transporting bed and an 
electron hole transporting bed. 
[0055] An electronic transporting bed 
consists of Alq3 used for the electronic 
transportability luminous layer of 
organic EL layer lib for R. An electron 
hole transporting bed consists of the 
same alpha-NPD.as the object for R, and 
the electron hole transporting bed of 
organic EL layer lib for G. 
[0056] A luminous layer consists of 
DPVBi shown in 96% of the weight of** 5, 
and BCzVBi shown in 4% of the weight of 
** 6. 

[Formula 5] 




[Formula 6] 




[0057] In addition, in organic EL layer 
lib of organic EL element 11 for B, it 
becomes the luminous layer which the 
recombination field of an electron and an 
electron hole becomes from DPVBi and 



BCzBi. DPVBi and BCzBi absorb the 
energy accompanying the reunion of the 
electron and electron hole in this 
luminous layer, and a blue light is 
generated. 

[0058] Drawing 4 is the block diagram 
showing the composition of the controller 
2 of drawing 1 . A controller 2 consists of 
R, G, B extraction circuit 2a, 
A/D converter2b, amendment circuit 2c, 
2d of table storage sections, picture signal 
storage section 2e, 2f of flashing caution 
signal output sections, 2g of 
synchronizing signal extraction circuits, 
crystal pulse oscillator 2i, reference clock 
generation circuit 2j, gate control signal 
generation circuit 2k, 21. of drain control 
signal generation circuits, and 2m of 
common control signal generation circuits 
so that it may illustrate. 
[0059] The video signal supplied from the 
outside is inputted into a controller 2 in R, 
G, B extraction circuit 2a, and 2g of 
synchronizing signal extraction circuits. 
2g of synchronizing signal extraction 
circuits extracts a horizontal 
synchronizing signal and a vertical 
synchronizing signal from a video signal. 
R, G, and B extraction circuit 2a extract 
the picture signal of red (R), green (G), 
and blue (B) from the luminance signal 
and color- difference signal in a video 
signal in predetermined sequence based 
on the horizontal synchronizing signal 
and vertical synchronizing signal which 
2g of synchronizing signal extraction 
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circuits extracted. Reference clock 
generation circuit 2j generates the 
reference clock signal CLK for measuring 
1 level period of one subfield based on the 
system clock which crystal 
pulse -oscillator 2i sent. 
[0060] A/D-converter 2b changes the 
picture signal which R, G, and B 
extraction circuit 2a extracted into the 
digital signal expressed in a binary digit. 
Amendment circuit 2c amends the value 
of the picture signal by which digital 
conversion was carried out by 
A/D converter 2b according to the amount 
of luminescence of each organic EL 
element of R, G, and B, a gamma property 
etc. with reference to the translation 
table stored in 2d of table storage sections. 
[0061] Picture signal storage section 2e 
saves the picture signal for one frame 
amended by amendment circuit 2c 
temporarily. The picture signal 
memorized by picture signal storage 
section 2e It is the signal shown in the 
binary digit of 4 figures, among the 
signals for one frame The 1st line, A part 
for the 1st subfield equivalent to the 2nd 
line, the 1st figure of the n th line is 
read into 2f of flashing caution signal 
output sections for every line in order of 
the 1st line, the 2nd line, the n th line 
based on the clock timing which reference 
clock generation circuit 2j generated. 
Subsequently, a part for the 2nd subfield 
equivalent to the 1st line, the 2nd line, 
the 2nd figure of the n th line is read into 



2f of flashing caution signal output 
sections for every line in order of the 1st 
line, the 2nd line, the n-th line. Finally, 
a part for the 4th subfield equivalent to 
the 1st line, the 2nd line, the 4th 
figure of the n th line is read into 2f of 
flashing caution signal output sections 
for every line in order of the 1st line, the 
2nd line, the n th line. It is shown that 
the picture of the pixel is brighter as the 
value of a picture signal is large. That is, 
in this organic EL display gradation is 0 
to 15, and it changes the display from 
dark to Ming as gradation is set to 15 
from 0. 

[0062] 2f of flashing caution signal output 
sections determines whether organic EL 
element 11 of the pixel is made to emit 
light in each subfield according to the 
gradation value of the picture signal 
memorized by picture signal storage 
section 2e, and they output the flashing 
caution signal IMG for a part for every 
line to predetermined timing based on 
the reference clock supplied from 
reference clock generation circuit 2j. That 
is, when the digit to which a flashing 
caution signal IMG corresponds as an 
OFF signal when the digit corresponding 
to each subfield of the picture signal of 
each pixel is "0" is "1", a flashing caution 
signal IMG is outputted to the drain 
driver 4 as an ON signal. The relation 
between gradation and each subfield is 
shown in Table 1. 
[Table l] 
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[0063] Gate control signal generation 
circuit 2k generates the gate control 
signal GCONT based on the horizontal 
synchronizing signal which 2g of 
synchronizing signal extraction circuits 
extracted and a vertical synchronizing 
signal, and the reference clock which 
reference clock generation circuit 2j 
generated. The gate control signal 
GCONT which gate control signal 
generation circuit 2k generated is 
supplied to a gate driver 3. 
[0064] 21. of drain control signal 
generation circuits generates the drain 
control signal DCONT based on the 
horizontal synchronizing signal which 2g 
of synchronizing signal extraction circuits 
extracted and a vertical synchronizing 
signal, and the reference clock which 
reference clock generation circuit 2j 
generated. The drain control signal 
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DCONT includes the start signal, change 
signal, and output enable signal which 
are mentioned later. The drain control 
signal DCONT which 21. of drain control 
signal generation circuits generated is 
supplied to the drain driver 4. 
[0065] 2m of common control signal 
generation circuits generates the common 
control signal CCONT based on the 
horizontal synchronizing signal which 2g 
of synchronizing signal extraction circuits 
extracted and a vertical synchronizing 
signal, and the reference clock which 
reference clock generation circuit 2j 
generated. The common control signal 
CCONT which 2m of common control 
signal generation circuits generated is 
supplied to the common driver 5. 
[0066] The gate driver 3 of drawing 1 
outputs selection signals Xl-Xn according 
to the gate control signal GCONT 
supplied from gate control signal 
generation circuit 2k. To the same timing, 
only any one becomes active and selection 
signals Xl-Xn choose one gate line GL of 
organic EL panels 1. Selection signals 
Xl-Xn are impressed to the gate of the 
transistor 13 for selection connected to 
the selected gate line GL by this, and the 
transistor 13 for selection turns on. 
[0067] The drain driver 4 consists of a 
shift register 41, latch circuits 42 and 43, 
and a level-conversion circuit 44, as 
shown in drawing 6 . Whenever 1 
(high-level signal) is set to the first bit by 
the start signal in the drain control signal 
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DCONT supplied from 21. of drain control 
signal generation circuits and the shift 
signal in the drain control signal DCONT 
is supplied, the bit shift of the shift 
register 41 is carried out. 
[0068] A latch circuit 42 consists of latch 
circuits of the number of bits of a shift 
register 41, and the corresponding 
number, and latches the flashing caution 
signal IMG supplied to the latch circuit 
corresponding to the bit used as 1 of a 
shift register 41 from 2f of flashing 
caution signal output sections. When the 
flashing caution signal IMG for one line 
in 1 subfield is latched to a latch circuit 
42, according to the change signal in the 
drain control signal DCONT, the flashing 
caution signal IMG is latched to the latch 
circuit 43 of the next step. And a latch 
circuit 42 latches the flashing caution 
signal IMG of the following line. 
[0069] The level-conversion circuit 44 
outputs the driving signals Yl-Yn of a 
predetermined voltage level to the drain 
line DL of organic EL panel 1 according to 
the flashing caution signal IMG latched 
to the latch circuit 43 based on the output 
enable signal in the drain control signal 
DCONT. The driving signals Yl-Yn 
outputted from the level-conversion 
circuit 44 are accumulated at gate 12a of 
the transistor 12 for a drive, and make 
the transistor 12 for a drive turn on. 
[0070] The common driver 5 of drawing 1 
generates the common signals Zl-Zn 
impressed to anode electrode 11c of 



organic EL element 11 based on the 
common control signal CCONT supplied 
from 2m of common control signal 
generation circuits. This signal is binary 
[ of turning on and off], and is impressed 
to anode electrode 11c of organic EL 
element 11 for every line through the 
common line CL. This ON state voltage 
impressed is fully larger than the 
threshold voltage of organic EL element 
11. And when the transistor 12 for a drive 
is turned on, the voltage with which the 
luminescence brightness of organic EL 
element 11 is saturated is impressed .... 
between anode electrode 11c of organic 
EL element 11, and cathode electrode 11a. 
Since most voltage of the common signals 
Zl-Zn is pressured partially by the 
transistor 12 for a drive, the voltage- 
impressed on the other hand between 
anode electrode 11c of organic EL element 
11 and cathode electrode 11a when the 
transistor 12 for a drive is turned off will 
become smaller than the threshold 
voltage of organic EL element 11. 
[007 1] Hereafter, operation in the period 
which displays one frame of organic EL 
display of the form of this operation is 
explained. A/D conversion of R and G 
from which R, G, and B signal were 
extracted to predetermined timing in R, 
G, and B extraction circuit 2a, and the B 
signal is carried out by A/D -converter 2b, 
and after amendment of a gamma 
correction etc. is given by amendment 
circuit 2c, they are memorized by picture 
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signal storage section 2e. The picture 
signal memorized by picture signal 
storage section 2e is expressed by the 
binary digit of 4 figures as mentioned 
above. Moreover, when the data of digital 
signals, such as a personal computer, are 
supplied instead of a video signal, direct 
amendment circuit 2c is supplied. 
[0072] On the other hand, gate control 
signal generation circuit 2k, 21. of drain 
control signal generation circuits, and 2m 
of common control signal generation 
circuits generate the gate control signal 
GCONT, the drain control signal DCONT, 
and the common control signal CCONT 
based on the horizontal synchronizing 
signal which 2g of synchronizing signal 
extraction circuits extracted, a vertical 
synchronizing signal, and the reference 
clock CLK which reference clock 
generation circuit 2j generated, 
respectively. 

[0073] Operation in the 1st subfield is 
explained with reference to drawing 7 . 2f 
of flashing caution signal output sections 
reads in order the 1st figure (rightmost 
digit) of the picture signal for one frame 
memorized by picture signal storage 
section 2e according to the reference clock 
CLK which reference clock generation 
circuit 2j generated, and they output it to 
the drain driver 4 as a flashing caution 
signal IMG. Timing is doubled with the 
output of the flashing caution signal IMG 
from 2f of this flashing caution signal 
output section, and 21. of drain control 



signal generation circuits outputs a start 
signal to the drain driver 4. 
[0074] In the drain driver 4, if a start 
signal is supplied to a shift register 41, 1 
will be set to the bit of the beginning of a 
shift register 41. And whenever the shift 
signal in the drain control signal DCONT 
is inputted, the bit shift of the shift 
register 41 is carried out. While the shift 
register 41 carries out the bit shift, the 
latch circuit 42 latches the flashing 
caution signal IMG of the 1st subfield 
from 2f of flashing caution signal output 
sections sequentially from the 1st line. 
The flashing caution signal IMG for one 
line of the 1st subfield latched to the 
latch circuit 42 is latched to the 2nd step 
of latch circuit 43 by the change signal in 
the drain control signal DCONT. Next, 
the drain driver 4 incorporates the 
flashing caution signal IMG after the 2nd 
line by same operation. The drain driver 
4 incorporates the flashing caution signal 
IMG of the 2nd subfield one by one, after 
ending the incorporation of the flashing 
caution signal IMG of the n th line of the 
1st subfield. 

[0075] A gate driver 3 outputs one period 
of the reference clock signal CLK, and a 
selection signal XI to the gate line GL of 
the 1st line first based on the gate control 
signal GCONT from gate control signal 
generation circuit 2k. Thereby, the 
transistor 13 for selection connected to 
the gate line GL of the 1st line turns on. 
At this time, the output enable signal in a 
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drain control signal is supplied to the 
level* conversion circuit 44 of the drain 
driver 4, and the driving signals Yl-Yn of 
predetermined voltage according to the 
flashing caution signal IMG latched to 
the latch circuit 43 are outputted to the 
drain line DL of each train from the 
level-conversion circuit 44. Then, driving 
signals Yl-Yn are written in gate 12a of 
the transistor 12 for the drive of the 1st 
line within the period when the selection 
signal XI is outputted. 
[0076] The transistor 12 for the drive of 
the 1st line is turned on when driving 
signals Yl-Yn are high-level, and when 
driving signals Yl-Yn are low level, it is 
turned off. if selection of the gate line GL 
of the 1st line is ended - the common 
driver 5 ■■ the common control signal 
CCONT from 2m of common control 
signal generation circuits being based 
the common line CL of the 1st line - the 
common signal Zl ■■ 1 period (the 1 
common signal period) output of the 
reference clock signal CLK -- it carries 
out 

[0077] Here, when the transistor 12 for a 
drive is ON, the on resistance becomes 
smaller enough than resistance of organic 
EL element 11, and the predetermined 
voltage more than a threshold is 
impressed to inter-electrode [ of organic 
EL element 11 ]. By this, the current 
according to the level of voltage flows to 
organic EL layer lib of organic EL 
element 11, and organic EL element 11 



emits light. And after the output of a 
flashing caution signal Zl is completed, 
the voltage impressed to inter-electrode 
[ of organic EL element 11 ] is set to 0V, 
and luminescence of an organic EL 
element is completed, namely, the 
luminescence period of each pixel in the 
1st subfield period -- the - it is 
determined by the length of 1 common 
signal period On the other hand, when 
the transistor 12 for a drive is OFF, the 
off resistance becomes larger enough 
than resistance of an organic EL element, 
and the voltage more than a threshold is 
not impressed to inter-electrode [ of 
organic EL element 11 ]. For this reason, 
organic EL element 11 does not emit light. 
[0078] While the common signal Zl is 
outputted to the common line CL of the 
1st line, a gate driver 2 chooses the gate 
line GL of the 2nd line. Then, the driving 
signals Yl-Yn of the 2nd line are 
similarly written in gate 12a of the 
transistor 12 for a drive. Organic EL 
element 11 is made to emit light similarly 
hereafter. And an end of the output of the 
gate signal Xn to the gate line GL of the 
last line (the n-th line) ends the 1st 
write-in period of the 1st subfield. As 
mentioned above, in the 1st subfield, 
organic EL element 11 whose 1st figure of 
a picture signal is 1 emits light according 
to the length of 1 reference clock period 
(the 1 common signal period), and organic 
EL element 11 whose 1st figure of a 
picture signal is 0 does not emit light. 
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[0079] Next, operation in the 2nd subfield 
is explained. The selection signal XI to 
the gate line GL of the 1st line in the 2nd 
subfield is outputted after the output end 
of the selection signal Xn of the n-th line 
of the 1st write-in period, this time the 
[ of the n-th line ] - 1 common signal 
period may be straddling the 2nd write-in 
period That is, the 1st luminescence 
period of the 1st subfield may lap with 
the 2nd write-in period partially. 
[0080] Operation in the 2nd subfield is 
almost the same as the case of the 1st 
subfield. However, 2f of flashing caution, 
signal output sections outputs the 2nd 
figure (the 2nd figure of the low rank) of 
the picture signal memorized by picture 
signal storage section 2e as a flashing 
caution signal IMG. Moreover, from the 
common driver 5, after a gate driver 3 
outputs [ the common signals Zl-Zn ] 
selection signals Xl-Xn, respectively, the 
voltage of the 1st subfield of 2 reference 
clock periods (the 2 common signal 
periods) and this potential is outputted to 
the common line CL. although it depends 
on the luminescence brightness around 
unit time, and the product of 
luminescence time for the brightness on 
the appearance which emits light during 
[ each ] the common signal the - 2 
common signal periods - the - the 
brightness on the appearance when 
emitting light during 2 common signals - 
the - if set as time which serves as 
double precision of the brightness on the 



appearance which emits light during 1 
common signal, it does not need to unite 
during the reference clock 
[0081] For this reason, in the 2nd subfield, 
organic EL element 11 whose 2nd figure 
of a picture signal is 1 carries out 2 
reference clock period luminescence, and 
organic EL element 11 whose 2nd figure 
of a picture signal is 0 does not emit light. 
[0082] Next, operation in the 3rd subfield 
is explained. The selection signal XI to 
the gate line GL of the 1st line in the 3rd 
subfield is outputted after the output end 
of the selection signal Xn of the n-th line 
of the 2nd write-in period, this time - the 
[ of the n-th line ] - 2 common signal 
periods may be straddling the 3rd 
write-in period That is, the 2nd 
luminescence period of the 2nd subfield 
may lap with the 3rd write-in period 
partially. 

[0083] Operation in the 3rd subfield is 
almost the same as the case of the 1st 
subfield. However, 2f of flashing caution 
signal output sections outputs the 3rd 
figure (the 3rd figure of the low rank) of 
the picture signal memorized by picture 
signal storage section 2e as a flashing 
caution signal IMG. Moreover, from the 
common driver 5, after a gate driver 3 
outputs [ the common signals Zl-Zn ] 
selection signals Xl-Xn, respectively, the 
voltage of the 1st subfield of 4 reference 
clock periods (the 2 common signal 
periods) and this potential is outputted to 
the common line CL. the - 3 common 
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signal periods - the - the brightness on 
the appearance when emitting light 
during 3 common signals - the if set as 
time which will be 4 times the brightness 
on the appearance which emits light 
during 1 common signal, it does not need 
to unite during the reference clock 
[0084] For this reason, in the 3rd subfield, 
organic EL element 11 whose 3rd figure 
of a picture signal is 1 carries out 4 
reference clock period luminescence, and 
organic EL element 11 whose 3rd figure 
of a picture signal is 0 does not emit light. 
[0085] Next, operation in the 4th subfield 
is explained. The selection signal XI to 
the gate line GL of the 1st line in the 4th 
subfield is outputted after the output end 
of the selection signal Xn of the n-th line 
of the 3rd write-in period, this time - the 
[ of the n-th line ] - 3 common signal 
periods may be straddling the 4th 
write-in period That is, the 3rd 
luminescence period of the 3rd subfield 
may lap with the 4th write-in period 
partially. 

[0086] Operation in the 4th subfield is 
almost the same as the case of the 1st 
subfield. However, 2f of flashing caution 
signal output sections outputs the 4th 
figure (most significant digit) of the 
picture signal memorized by picture 
signal storage section 2e as a flashing 
caution signal IMG. Moreover, from the 
common driver 5, after a gate driver 3 
outputs [ the common signals Zl Zn ] 
selection signals Xl-Xn, respectively, the 



voltage of the 1st subfield of during 8 
reference clock periods (the 2 common 
signal periods) and this potential is 
outputted to the common line CL. the - 4 
common signal periods - the *- the 
brightness on the appearance when 
emitting light during 4 common signals - 
the -- if set as time which will be 8 times 
the brightness on the appearance which 
emits light during 1 common signal, it 
does not need to unite during the 
reference clock 

[0087] For this reason, in the 4th subfield, 
organic EL element 11 whose 4th figure 
of a picture signal is 1 carries out 8 
reference clock period luminescence, and 
organic EL element 11 whose 4th figure 
of a picture signal is 0 does not emit light. 
[0088] The picture divided and outputted 
to the above 1st - the 4th subfield is 
visually compounded by the after-image 
effect as a picture of one frame. At this 
time, organic EL element 11 which is the 
pixel whose gradation was 15 carries out 
15 reference clock period luminescence in 
one frame. Organic EL element 11 whose 
gradation was 0 does not emit light at all 
in one frame. Only the reference clock 
[ EL element / organic / 11 / of the pixel 
which was the middle gradation ] period 
according to the gradation emits light. 
Thereby, each organic EL element 11 
seems to emit light with the luminosity 
according to the gradation in one frame 
visually. And it seems that the light 
emitted from three kinds of organic EL 
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elements, R, G, and B, 11 is compounded 
visually again, and the full color picture 
is displayed on organic EL panel 1. 
[0089] As explained above, with organic 
EL display of the form of this operation, it 
was indicating by gradation by carrying 
out pulse width control of the voltage 
impressed to anode electrode 11c 
connected to the common driver 5, using 
the transistor 12 for a drive as a switch 
for turning on and off. For this reason, 
even if dispersion is in the property of the 
transistor 12 for a drive, the quantity of 
light which organic EL element 11 of each 
pixel emits with the same gradation can 
be mostly made regularity. Therefore, 
this organic EL display becomes what has 
the high grace of the picture displayed. 
And dispersion in the display to every 
organic EL panel manufactured by the 
manufacturing process does not arise. 
[ two or more ] 

[0090] Moreover, in organic EL display of 
the gestalt of this operation, anode 
electrode 11c of organic EL element 11 
was formed in common for every line, and 
luminescence of organic EL element 11 
was started and terminated for every line 
with the common signals Zl-Zn from the 
common driver 5. For this reason, 
dispersion in a propagation delay is 
reduced and the organic EL panel 1 whole 
can be made to emit light uniformly 
compared with the method used for the 
plasma display panel which makes all 
pixels turn on all at once in 1 subfield. 



Moreover, anode electrode 11c for every 
line can be made lower in resistance than 
wiring ****** by having formed anode 
electrode 11c in common for every line. 
For this reason, with the common signals 
Zl-Zn from the common driver 5, it 
cannot be concerned with distance from 
the common driver 5, but the voltage 
level impressed to anode electrode 11c 
can be mostly made regularity, and each 
organic EL element 11 can emit the light 
of the almost same luminosity now. 
[0091] Moreover, with the gestalt of this 
operation, the response characteristic 
makes the example organic EL display 
which used good organic EL element 11 
as a light emitting device. Since organic 
EL element 11 has the good response 
characteristic, even if the period which 
impresses voltage to organic EL element 
11 like the 1st subfield is short, sufficient 
quantity of light can be obtained. That is, 
it makes it suitable to apply this 
invention to organic EL display. 
[0092] Moreover, since it progresses to 
operation of the following subfield in 
parallel to selection luminescence during 
[ one ] the selection luminescence of a 
subfield with the gestalt of this operation, 
it is dependent on a setup of a selection 
period, and an organic EL element can be 
made to emit light about a period to all of 
one frames at the maximum by the 
maximum brightness. 
[0093] With the gestalt of the 
above-mentioned operation, although 
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selection signals Xl-Xn were outputted 
after the ON output, as shown in drawing 
8 , the ON potential of the common 
signals ZlZn may output the ON output 
of the common signals ZlZn 
synchronizing with the ON output of 
selection signals Xl-Xn, and may pile up 
partially the "on" period of the common 
signals Zl-Zn, and the "on" period of 
selection signals Xl-Xn. 
[0094] Moreover, as shown in drawing 9 , 
you may make reverse connection 
between the anode electrode of organic 
EL element 11, and a cathode electrode. 
At this time, the common signals Zl Zn 
shown in drawing 7 reverse polarity, and 
should just impress it to the cathode 
electrode of organic EL element 11. 
[0095] Moreover, it is not restricted to 
what also shows the composition of 
organic EL panel 1 to drawing 2 and 
drawing 3 . Drawing 10 is the 
representative circuit schematic for 1 
pixel of the organic EL panel used for 
organic EL display of the form of other 
operations of this invention, and drawing 
11 is the cross section showing the 
composition for 1 pixel of the organic EL 
panel of drawing 10 . As shown in these 
drawings, 1 pixel of the organic EL panel 
of the form of other operations of this 
invention consists of organic EL element 
51, a transistor 52 for a drive, a 
transistor 53 for selection, and a 
data-hold capacitor Cp. 
[0096] The transistor 53 for selection 



consists of a semiconductor layer 57 
prepared on the gate insulator layer 56 
prepared on 53g of gate electrodes 
connected to the gate line GL, and 53g of 
gate electrodes, and the gate insulator 
layer 56, 53d of drain electrodes 
connected to the drain line DL, and 53s of 
source electrodes. 
[0097] The transistor 52 for a drive 
consists of a semiconductor layer 57 
prepared on the gate insulator layer 56 
prepared on 52g of gate electrodes 
connected to 53s of source electrodes of 
the. transistor 53 for selection, and 52g of 
gate electrodes, and the gate insulator 
layer 56, 52d of drain electrodes 
connected to the common line CL, and 
52s of source electrodes. 52d of drain 
electrodes of the transistor 52 for a drive 
is connected to the common line CL from 
the common driver 5 for every line, and 
52s of source electrodes is connected to 
anode electrode 51c of organic EL 
element 51. And the driving signals 
Yl-Yn from the drain driver 4 are held at 
the data-hold capacitor Cp. 
[0098] Moreover, organic EL element 51 
is formed in the portion in which the 
transistor 52 for a drive, the transistor 53 
for selection, and the data-hold capacitor 
Cp are not formed about each pixel in this 
organic EL panel. Organic EL element 51 
consists of cathode electrode 51a which 
consists of anode electrode 51c which 
consists of ITO, organic EL layer 51b, and 
a light reflex nature metal of a low work 
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function. The common thing is not 
constituted for every line like the organic 
EL panel of the form of the 
above-mentioned operation, and anode 
electrode 51a is formed independently 
every organic EL element 51. All cathode 
electrode 51c is grounded. 
[0099] Since the picture of one frame is 
divided during [ two or more ] the 
subfield and pulse width gradation 
control is performed also with the organic 
EL panel in this case by the drive method 
same with being shown in drawing 7 and 
drawing 8 , a good gradation indication 
(multicolor display) can be given. 
[0100] In addition, by this organic panel, 
as shown in drawing 11 , anode electrode 
51c is formed in the glass-substrate 55 
side through the transparent insulator 
layer 56. Since this anode electrode 51c is 
constituted by transparent ITO, the light 
emitted by organic EL layer 51b 
penetrates the transparent glass 
substrate 55, and a picture is displayed. 
[0101] Moreover, although anode 
electrode 51c shown in drawing 10 was 
connected to the transistor 52 for a drive 
and cathode electrode 11a was grounded, 
as shown in drawing 12 , you may make 
this connection reverse. In this case, 
what is necessary is just to make 
negative polarity of the voltage impressed 
to the transistor 52 for a drive from a 
common driver. 
[0102] In the form of the 
above-mentioned operation, each pixel of 



organic EL panel 1 consisted of organic 
EL element 11, a transistor 12 for a drive 
which consists of TFT, a transistor 13 for 
selection, and a capacitor Cp. However, 
the composition of each pixel of an 
organic EL panel may use other 
switching elements, such as not only this 
but MIM, instead of the transistor 12 for 
a drive, and/or the transistor 13 for 
selection. 

[0103] In the form of the 
above-mentioned operation, the level of 
the voltage which the source of the 
transistor 12 for a drive is grounded and 
is impressed to a source side was 0V. 
However, the voltage impressed to the 
source of the transistor 12 for a drive does 
not need to be 0V. For example, opposite 
polar voltage is applied to the source of 
the transistor 12 for a drive on the 
threshold voltage and this level of an 
organic EL element as reference voltage, 
and negative polar voltage may be 
outputted for positive polar voltage to a 
luminescence period from the common 
driver 5 in the period non-emitting light. 
[0104] In the form of the 
above-mentioned operation, the display of 
16 gradation had been obtained by 
dividing one frame into four subfields 
which set a selection period to 1:2:4^8. 
However, organic EL display of this 
invention can display the picture of the 
arbitrary numbers of gradation of three 
or more gradation. For example, it is [ ... 
What is necessary is to just be referred to 
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as *2n-l (n is one or more integers). ] the 
ratio of a luminescence period [ in / each 
subfield / in displaying 2n+l gradation, it 
divides one frame into n subfields, and ] 
1:2:4 : Moreover, based on the gradation 
of the pixel by which it was indicated by 
the binary, you should just determine 
whether selection luminescence of the 
pixel is carried out in each subfield like 
the form of the above-mentioned 
operation. 

[0105] In the gestalt of the 
above-mentioned operation, the period 
[ in / a subfield / in the direction of the 
subfield displayed late ] which carries out 
selection luminescence was long. 
However, the long sub fold of the period 
which carries out selection luminescence 
may be displayed first, and the long 
subfield of the period which carries out 
selection luminescence most may be 
displayed on the degree of the short 
subfield of the period which carries out 
selection luminescence most. 
[0106] In the gestalt of the 
above-mentioned operation, it was 
displaying as it is, without thinning out 
the picture signal which divided one 
frame into the subfield. However, if the 
number of gradation of a display image 
becomes large in this invention, the 
period of selection luminescence of the 
organic EL element by the period of the 
writing of the data from a drain driver to 
the gate of the transistor for a drive and 
the common driver may not fully be 



obtained. In such a case, a picture signal 
is thinned out based on a predetermined 
rule, and you may display on an organic 
EL panel. Moreover, you may divide one 
frame into two or more fields at this time. 
[0107] In the gestalt of the 
above-mentioned operation, organic EL 
display which displays a full color picture 
was constituted by arranging organic EL 
element 11 which has the luminous layer 
of each color of R, G, and B on organic EL 
panel 1 in predetermined sequence. Thus, 
instead of using three kinds of organic EL 
elements, the light of the organic EL 
element which has the luminous layer 
which emits the white light containing all 
the light of R, G, and B, the organic EL 
element which emits the light of the light 
filter of three colors of R, G, and B or a 
predetermined wavelength region, and 
this predetermined wavelength region 
may be absorbed, and the optical 
conversion layer which emits light in 
three colors of R, G, and B, respectively 
may be used. 

[0108] Moreover, the organic EL element 
which has the luminous layer of the same 
color can be arranged in the shape of a 
matrix, and it can use also for organic EL 
display which displays a monochrome 
picture by the shade of a color. In this 
case, what is necessary is just to extract a 
picture signal only based on the 
luminance signal in a video signal. 
[0109] In the form of the 
above-mentioned operation, the case 
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where this invention was applied to 
organic EL display using the organic EL 
element as a light emitting device of each 
pixel was explained. However, this 
invention is applicable to display of all 
kinds with which each pixel consists of a 
transistor for selection, a transistor for a 
drive (and data-hold capacitor), and a 
light emitting device, such as inorganic , 
EL display. In addition, when a light 
emitting device consists of alternating 
current drive type inorganic EL elements, 
you may reverse polarity for every frame. 
[0110] In the form of the above-mentioned 
operation, among the picture signals for 
one frame memorized by picture signal 
storage section 2e, moreover, the 1st line, 
The amount of 2nd line, 1st subfield 
equivalent to the 1st figure of the n th 
line It is based on the timing of reference 
clock generation circuit 2j. The 1st line, 
the 2nd line, It is read for every part line 
for .... and the 2nd subfield which is read 
into 2f of flashing caution signal output 
sections for every line in order of the n th 
line, and corresponds from the 1st line 
subsequently to the 2nd figure of the 
picture signal to the n-th line. A part for 
the 4th subfield which is finally 
equivalent to the 4th figure of the picture 
signal from the 1st line to the n-th line is 
read for every line. The data for one 
frame were set up so that a picture signal 
might be read, and 2f of flashing caution 
signal output sections outputted the 
on-off signal for every subfield of each 



line based on the reference clock 
generation circuit according to the 
picture signal read one by one. 
[01 11] As shown in drawing 5 , picture 
signal storage section 2e the picture 
signal of 4 figures for one frame on the 
other hand, to arithmetic circuit 2fc of 2f 
of flashing caution signal output sections 
Output for every [ every line and ] frame 
and the digit equivalent to the 1st, 2, 3, 
and 4 subfield is sifted out in the 
subframe memory 1, 2, 3, and 4 which 
corresponded, respectively. You may set 
up so that the.sifted-out data may be 
outputted to readout-circuitry 2fr and the 
flashing caution signal IMG 
corresponding to each subfield of each 
line may be outputted to a drain driver 
one by one according to the reference 
clock of reference clock generation circuit 

[0112] Moreover, with the 
above-mentioned operation form, 
although the voltage impressed to each 
common signal period was always fixed, 
you may impress voltage which is 
different in each common period. 
[0113] 

[Effect of the Invention] As explained 
above, according to this invention, it can 
indicate by gradation according to the 
difference of the period which makes a 
light emitting device emit light. For this 
reason, since the quantity of light which 
the light emitting device of each pixel of 
the same gradation emits can be mostly 
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made regularity, the high picture of 
picture grace can be displayed. 
Furthermore, dispersion in the display to 
every display panel produced by the 
manufacturing process does not arise. 
[ two or more ] 

[0114] Moreover, in this invention, 
predetermined voltage is impressed to a 
light emitting device from voltage driving 
means by the end of the writing of data at 
least. For this reason, dispersion in the 
propagation delay in luminescence of 
each light emitting device is reduced, and 
the whole display panel can be made to 
emit light uniformly. 
[0115] Moreover, by forming in common 
the electrode of the side to which the 
voltage from the voltage driving means of 
a light emitting device is impressed by 
the same width of face as the 
aforementioned line writing direction by 
each line unit, resistance can be made 
low rather than it connects each electrode 
with wiring. For this reason, it cannot be 
concerned with the merits and demerits 
of the distance from voltage driving 
means, but the voltage of the almost 
same level as the electrode of the 
aforementioned light emitting device can 
be impressed, and each light emitting 
device can emit the light of the almost 
same luminosity now. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing ll It is the block diagram 
showing the composition of organic EL 
display of the gestalt of operation of this 
invention. 

[Drawing 21 It is drawing showing 
superficially the structure for 1 pixel of 
the organic EL panel of drawing 1 . 
[Drawing 3l It is the A-A line cross 
section of drawing 2 . 

[Drawing 41 It is the block diagram 
showing the example of composition of 
the controller of organic EL display of 
drawing 1 . 

[Drawing 5] It is the block diagram 
showing the example of composition of 
the controller of organic EL display of 
drawing 1 . 

[Drawing 6] It is the block diagram 
showing the composition of the - drain 
driver of organic EL display of drawing 1 . 
[Drawing 71 It is the timing chart which 
shows operation in one in organic EL 
display of the gestalt of operation of this 
invention. 

[Drawing 8] It is the timing chart which 
shows other operation in one in organic 
EL display of the form of operation of this 
invention. 

[Drawing 9l It is the block diagram 
showing the composition of organic EL 
display of the form of other operations of 
this invention. 

[Drawing 101 It is the block diagram 
showing the composition of organic EL 
display of the form of other operations of 
this invention. 
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[Drawing 111 It is the cross section 
showing the composition for 1 pixel of the 
organic EL panel of drawing 10 . 
[Drawing 121 It is the block diagram 
showing the composition of organic EL 
display of the form of other operations of 
this invention, 

[Drawing 13] It is the representative 
circuit schematic for 1 pixel of the organic 
EL panel used for organic EL display of 
the conventional example. 
[Drawing 14] It is the property view of 
the transistor for a drive used for the 
organic EL panel of drawing 13 . 
[Description of Notations] 

1 ... An organic EL panel, 2 ... A controller, 

2 a...R, G, B extraction circuit, 2b [ ... 
Table storage section, ] ... An AID 
converter, 2c ... An amendment circuit, 2d 
2e [ ... Synchronizing signal extraction 
circuit, ] ... The picture signal storage 
section, 2f ... The flashing caution signal 
output section, 2g 2i [ ... Gate control 
signal generation circuit, ] ... A crystal 
pulse oscillator, 2j ... A reference clock 
generation circuit, 2k 21. ... A drain 
control signal generation circuit, 2m ... 
Common control signal generation circuit, 

3 [ ... Common driver, ] ... A gate driver, 

4 ... A drain driver, 5 11 [ ... Organic EL 
layer, ] ... An organic EL element, 11a ... A 
cathode electrode, lib 11c [ ... Gate 
electrode, ] ... An anode electrode, 12 ... 
The transistor for a drive, 12a 12b [ ... 
The transistor for selection, ] ... A source 
electrode, 12c ... A drain electrode, 13 13a 



[ ... Source electrode, ] ... Agate electrode, 
13b ... A drain electrode, 13c 41 [ ... Latch 
circuit, ] ... A shift register, 42 ... A latch 
circuit, 43 44 [ ... Anode electrode, ] ... A 
level-conversion circuit, 51 ... An organic 
EL element, 51a 51b [ ... The transistor 
for a drive, 53 / ... The transistor for 
selection, Cp / ... A capacitor, GL / ... A 
gate line, DL / ... A drain line, CL / ... A 
common line, SL / ... Reference voltage 
line ] ... Organic EL layer, 51c ... A 
cathode electrode, 52 
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